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(57) Abstract: A composition comprising a silicone and a substituted polysaccharide comprising 61-4 linkages having covalently 
Q bonded on the polysaccharide moiety thereof, at least one deposition enhancing group which undergoes a chemical change in water 

at a use temperature to increase the affinity of the substituted polysaccharide to a substrate, the substituted polysaccharide further 
^ comprising one or more independently selected silicone chains. 
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LAUNDRY TREATMENT COMPOSITIONS 

Technical Field 

The present invention relates to compositions comprising a substituted polysaccharide 
of the kind comprising a benefit agent and a deposition aid for deposition of the benefit 
agent onto a substrate, and a silicone. These compositions are suitable, for example, 
for use as laundry treatment compositions or as components thereof. It further relates 
to a method of depositing a silicone from solution or dispersion, onto a substrate by 
means of such a composition. 

Background of the Invention 

The deposition of a benefit agent onto a substrate, such as a fabric, is well known in 
the art. In laundry applications typical "benefit agents" include fabric softeners and 
conditioners, soil release polymers, sunscreens; and the like. Deposition of a benefit 
agent is used, for example, in fabric treatment processes such as fabric softening to 
impart desirable properties to the fabric substrate. 

Conventionally, the deposition of the benefit agent has had to rely upon the attractive 
forces between the oppositely charged substrate and the benefit agent. Typically this 
requires the addition of benefit agents during the rinsing step of a treatment process so 
as to avoid adverse effects from other charged chemical species present in the 
treatment compositions. For example, cationic fabric conditioners are incompatible 
with anionic surfactants in laundry washing compositions. 

Such adverse charge considerations can place severe limitations upon the inclusion of 
benefit agents in compositions where an active component thereof is of an opposite 
charge to that of the benefit agent. For example, cotton is negatively charged and thus 
requires a positively charged benefit agent in order for the benefit agent to be 
substantive to the cotton, i.e. to have an affinity for the cotton so as to absorb onto it. 
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Often the substantivity of the benefit agent is reduced and/or the deposition rate of the 
material is reduced because of the presence of incompatible charged species in the 
compositions. However, in recent times, it has been proposed to deliver a benefit 
agent in a form whereby it is substituted onto another chemical moiety which increases 
5 its affinity for the substrate in question. 

Prior Art 

WO-A-98/00500 discloses detergent compositions comprising a peptide or protein 
1 0 deposition aid having a high affinity for fibres or a surface, and a benefit agent 

attached/adsorbed to the deposition aid. However, this deposition aid does not change 
chemically such as to increase its affinity for the substrate during the treatment 
process. 

1 5 GB-A-1 031 484 discloses stable aqueous dispersions of elastic copolymers which can 
be converted to cross-linked polymers by the action of heat or acid. They can be used 
to produce films or covering layers. However, none of the compounds has a benefit - 
agent attached to the deposition enhancing part. There is no disclosure of using these 
materials in methods of laundry or fabric care. 

20 

US-A-5 730 760 discloses a process of fabric washing in which a dye redeposition 
inhibiting agent is used. The dye redeposition inhibiting polymer used is of a specific 
type, being produced by polymerising, for example, vinylester monomers. There is not 
any mention of materials having any surface substantive properties nor is there a 
25 description of any reaction by which such surface substantive properties increase 
during use. 

WO-A-92/131 14 discloses hair fixative polymers which form a film after application. 
The polymers are fundamentally different from those of the present invention in that 

30 they do not comprise a deposition part attached to a benefit agent. The polymeric 

material has no particular affinity for hair - it is just applied onto it. There is certainly no 
mention of a reaction which increases the affinity. Any reaction which occurs leads to 
the cross-linking of polymer and the formation of film. It is not disclosed that the 
polymers should be water-soluble of dispersible - they are normally dissolved in an 

35 inert carrier such as alcohol. 
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WO-A-95/35087 discloses a hair fixative amphoteric polymer composition. It is 
insoluble in water but can be solubilised by use of neutralises or solubilising 
alcohol/water mixtures. The polymers do not to undergo any reaction which increases 
5 their affinity for hair. There is no benefit agent attached to the polymer. 

WO-A-98/29528 discloses cellulose ethers in which some substituents are 
(poly)alkoxylated, analogues of the latter in which the (poly)alkoxylated groups are 
terminated with a cationic moiety in the form of a quaternary ammonium group, and 
10 cellulose ethers in which some substituents are carboxylic acids in the salt form (i.e. 
the materials are essentially carboxymethylcellulose variants). None of these 
substituents in any variant is of a kind which would undergo a chemical change to 
enhance fabric affinity. 

1 5 WO-A-99/14245 discloses laundry detergent compositions containing cellulosic based 
polymers to provide appearance and integrity benefits to fabrics. These polymers are 
cellulosic polymers in which the saccharide rings have pendant oxygen atoms to which 
substituents 'R' are bonded, i.e. they are attached to the rings via an ether linkage. 
The groups 'R' can be hydrogen, lower alkyl or alkylene linkages terminated by 

20 carboxylic acid, ester or amide groups. Optionally, up to five alkyleneoxy groups may 
be interspersed between the groups are the respective oxygen atom. None of the 
pendant groups is a benefit agent group. However, at least some of these groups may 
undergo a chemical change such as hydrolysis, in the wash liquor. However no such 
change would result in an increased affinity for the fabric. On the contrary, because 

25 the "ester" group is configured with the carbonyl group closer to the polysaccharide 
than the oxygen atom (i.e. esters of carboxyalkyl groups), any hydrolysis will result in 
free acid substituents which will actually result in an increase in solubility and therefore, 
a decrease in affinity for the fabric. 

30 WO-A-99/14295 discloses structures analogous to those described in WO-A-99/14245 
but in one alternative, the substituents 'R' together with the oxygen on the saccharide 
ring, constitute pendant half-esters of certain dicarboxylic acids. A single example of 
such a material is given. Again, no pendant group is a benefit agent group. However, 
the dicarboxylic acid half-esters would tend to hydrolyse in the wash liquor and thereby 

35 increase affinity of the material for a cotton fabric. However, first, this mechanism of 
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action or behaviour is not mentioned. Second, the hydrolysis rate of such dicarboxylic 
acids half esters is not as great as that of esters of monocarboxylic acids (which are 
not disclosed or claimed in WO-A-99/14295). Third, the degree of substitution for this 
variant is specified as being from 0.001 to 0.1. This is so low as to make the 

5 enhancement of fabric affinity too low to be worthwhile for this mechanism of action. 
Fourth, the structures described and claimed insofar as they have such half ester 
substituents, must also have substituents of the type which are carboxyalkyl groups or 
esters thereof, i.e. of the type also described in WO-A-99/14245. In the latter (ester) 
case, these would hydrolyse to the free acid form. The degree of substitution of the 

10 latter (0.2 to 2) is considerably higher than for the half-ester groups and the resultant 
increase in solubility would easily negate any enhanced affinity for the fabric by 
hydrolysis of the half-ester groups. 

WO-A-00/18861 provides a water-soluble or water-dispersible material for deposition 
1 5 onto a substrate during a treatment process, wherein the material comprises: 

(i) a deposition enhancing part having a polymeric backbone; and 

(ii) a benefit agent group attached to the deposition enhancing part by a 
20 hydrolytically stable bond; 

such that the material undergoes during the treatment process, a chemical change 
which does not involve the hydrolytically stable bond and by which change the affinity 
of the material onto the substrate is increased. The preferred materials are substituted 
25 polysaccharides. 

WOA-00/18861 mentions as possible benefit groups, lubricants, ironing aids and fabric 
softeners. However, it is known that silicone materials are especially useful agents for 
delivering this kind of benefit Our UK patent application no. 0121148.1, unpublished at 

30 the priority date of this application, describes and claims a substituted li M linked 

polysaccharide having covalently bonded on the polysaccharide moiety thereof, at least 
one deposition enhancing group which undergoes a chemical change in water at a use 
temperature to increase the affinity of the substituted polysaccharide to a substrate, the 
substituted polysaccharide further comprising one or more independently selected 

35 silicone chains. 
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We have now found that these substituted polysaccharides can be incorporated in 
compositions containing a silicone perse to enhance deposition of the silicone. 

Definition of the Invention 

5 

A first aspect of the present invention provides a composition (e.g. a chemical 
composition or a laundry treatment composition) comprising a silicone and a 
substituted polysaccharide comprising p w linkages having covalently bonded on the 
polysaccharide moiety thereof, at least one deposition enhancing group which 
1 0 undergoes a chemical change in water at a use temperature to increase the affinity of 
the substituted polysaccharide to a substrate, the substituted polysaccharide further 
comprising one or more independently selected silicone chains. 

A second aspect of the present invention provides a method for depositing a silicone 
15 onto a substrate, the method comprising, contacting in an aqueous medium, the 
substrate and a composition according to the first aspect of the invention. 

A further aspect of the invention provides the use of a composition according to the first 
aspect of the invention to enhance the softening benefit of a laundry treatment 
20 composition on a substrate. 

Detailed Description of the Invention 

THE SILICONE 

25 

Silicones are conventionally incorporated in laundry treatment {e.g. wash or rinse) 
compositions to endow antifoam, fabric softening, ease of ironing, anti-crease and 
other benefits. Any type of silicone can be used to impart the lubricating property of the 
present invention however, some silicones and mixtures of silicones are more 
30 preferred. 

Typical inclusion levels are from 0.01% to 25%, preferably from 0.1% to 5% of silicone 
by weight of the total composition. 



35 
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Suitable silicones include 



- non-volatile silicone fluids, such as poly(di)alkyl siloxanes, especially polydimethyl 
siloxanes and carboxylated or ethoxylated varients. They may be branched, partially 
5 cross-linked or preferably linear. 



- aminosilicones, comprising any organosilicone having amine functionality for example 
as disclosed in EP-A-459 821, EP-A-459 822 and WO 02/29152. They may be 
branched, partially cross-linked or preferably linear. 

10 

- any organosilicone of formula H-SXC where SXC is any such group hereinafter 
defined, and derivatives thereof. 



-reactive silicones and phenyl silicones 

15 

The choice of molecular weight of the silicones is mainly determined by processability 
factors. However, the molecular weight of silicones is usually indicated by reference to 
the viscosity of the material. Preferably, the silicones are liquid and typically have a 
viscosity in the range 20 cStokes to 300,000 cStokes. Suitable silicones include 
20 dimethyl, methyl (aminoethylaminoisobutyl) siloxane, typically having a viscosity of 
from 100 cStokes to 200 cStokes with an average amine content of ca. 2mol% and, for 
example, Rhodorsil Oil 21645, Rhodorsil Oil Extrasoft and Wacker Finish 1300. 

More specifically, materials such as polyalkyl or polyaryl silicones with the following 
25 structure can be used : 



A — SI — O- -S — O- -i 



Ft 



I 

Si — A 
I 
R 



The alkyl or aryl groups substituted on the siloxane chain (R) or at the ends of the 
siloxane chains (A) can have any structure as long as the resulting silicones remain 
fluid at room temperature. 
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R preferably represents a phenyl, a hydroxy, an alkyl or an aryl group. The two R 
groups on the silicone atom can represent the same group or different groups. More 
preferably, the two R groups represent the same group preferably, a methyl, an ethyl, a 
propyl, a phenyl or a hydroxy group. "q w is preferably an integer from about 7 to about 
5 8,000. "A" represents groups which block the ends of the silicone chains. Suitable A 
groups include hydrogen, methyl, methoxy, ethoxy, hydroxy, propoxy, and aryloxy. 



Preferred alkylsiloxanes include polydimethyl siloxanes having a viscosity of greater 
than about 10,000 centistokes (est) at 250C; and a most preferred silicone is a reactive 
1 0 silicone, i.e. where A is an OH group. 

Suitable methods for preparing these silicone materials are disclosed in US-A- 
2,826,551 and US-A-3,964,500. 



1 5 Other useful silicone materials include materials of the formula: 



CH 3 



J Ji 



OH 
I 

-SiO- 



(CH 2 )3 



-H 



20 



wherein x and y are integers which depend on the molecular weight of the silicone, the 
viscosity being from about 10,000 (est) to about 500,000 (est) at 25°C. This material is 
also known as "amodimethicone". 

Other silicone materials which can be used, correspond to the formulae: 



(R'JaGs.a-SK-OSiO^nKOSiObCR^^in-O-SiGs^CR 1 ^ 



25 



wherein G is selected from the group consisting of hydrogen, phenyl, OH, and/or 
alkyl; a denotes 0 or an integer from 1 to 3; b denotes 0 or 1 ; the sum of n + m is a 
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number from 1 to about 2,000; R 1 is a monovalent radical of formula CpH 2 pL in which p 
is an integer from 2 to 8 and L is selected from the group consisting of 

-N(R2)2; 

-N+fR^ A'; and 
^(R 2 )CH2-CH 2 N*H2A- 

wherein each R 2 is chosen from the group consisting of hydrogen, phenyl, benzyl, a 
5 saturated hydrocarbon radical, and each A" denotes a compatible anion, e.g. a halide 
ion; and 

CH, CMj CH 3 CH 3 
Jl^N-Z— (|©^-St— Z-N-R 3 - 2CH 3 COO" 
CHj CHj hay CHj 



10 wherein 



OH 



R 3 denotes a long chain alkyl group; and f denotes an integer of at least about 2. 



15 Another silicone material which can be used, has the formula: 



CHj 



;H3 



CHa 
-O— SI 

NH 
I 

(CHah 

AH2 



-OSifCHah 



wherein n and m are the same as before. 
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Other suitable silicones comprise linear, cyclic, or three-dimensional 
polyorganosiloxanes of formula (I) 



R 2 



Si 



-o 1/2 



Si 



Si 



S i 0*2 



10 



-» 2+w 



W 



(I) 



wherein 

(1) the symbols Z are identical or different, represent R 1 , and/or V; 

15 

(2) R 1 , R 2 and R 3 are identical or different and represent a monovalent hydrocarbon 
radical chosen from the linear or branched alkyl radicals having 1 to 4 carbon atoms, 
the linear or branched alkoxy radicals having 1 to 4 carbon atoms, a phenyl radical, 
preferably a hydroxy radical, an ethoxy radical, a methoxy radical or a methyl radical; 

20 and 

(3) the symbols V represent a group of sterically hindered piperidinyl functions chosen 
from 



25 



or 

30 



35 




(II) 
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For the groups of formula II 



5 




(ii) 



10 

- R 4 is a divalent hydrocarbon radical chosen from 

- linear or branched alkylene radical, having 2 to 18 carbon atoms; 

- linear or branched alkylene-carbonyl radical where the alkylene part is linear 
or branched, comprising 2 to 20 carbon atoms; 

15 - linear or branched alkylene-cycolhexylene where the alkylene part is linear or 

branched, comprising 2 to 12 carbon atoms and the cyclohexylene comprises an OH 
group and possibly 1 or 2 alkyl radicals having 1 to 4 carbon atoms; 

- the radicals of the formula -R 7 -OR 7 where the R 7 radical is identical or 
different represents an alkylene radical having 1 to 12 carbon atoms; 

20 - the radicals of the formula -R 7 -0-R 7 where the R 7 radical is as indicated 

previously and one or both are substituted by one or two OH groups; 

- the radicals of the formula -R 7 -COO-R 7 where the -R 7 radicals are as 
indicated previously; 

- the radicals of formula R 8 -O-R 9 -0-0O-R 8 where the R 8 and R 9 radicals are 
25 identical or different, represent alkylene radicals and have 2 to 12 carbon atoms and 

the radical R 9 is possibly substituted with a hydroxy! radical; 

- U represents -O- or -NR 10 -, R 10 is a radical chosen from a hydrogen atom, a 
linear or branched alkyl radical comprising 1 to 6 carbon atoms and a divalent radical of 
the formula: 



30 
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where R 4 is as indicated previously, R 5 and R 6 have the meaning indicated 
below et R 11 represents a divalent alkylene radical, linear or branched, having 1 to 12 
carbon atoms, one of the valent bonds (one of R 11 ) is connnected to an atom of -NR 10 -, 
the other (one of R 4 ) is connected to a silicone atom; 

-the radical R 5 is identical or different , chosen from the linear or branched alkyl 
radicals having 1 to 3 carbon atoms and the phenyl radical; 

-the radical R 6 represents a hydrogen radical or the R 5 radical or O. 

For the groups of formula (III): 



10 



15 




— ' 2 



(III) 



R' 4 is chosen from a trivalent radical of the formula: 



20 



-(CH^ CH 



r 



where m represents a number between 2 and 20, 



25 and a trivalent radical of the formula: 



30 




(CH*), 



where p represents a number between 2 and 20; 



35 



- U represents -O- or NR 12 , R 12 is a radical chosen from a hydrogen atom, a 
linear or branched alkyl radical comprising 1 to 6 carbon atoms; 

- R 5 and R 6 have the same meaning as proposed for formula (II); and 
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(4) - the number of units r}Si without group V comprises between 10 and 450 

- the number of units flSi with group V comprises between 1 and 5, 

- 0 <w £10 and 8 <y <448. 

5 

THE SUBSTITUTED POLYSACCHARIDE 

In the substituted polysaccharide, the silicone chain is preferably attached to the 
polysaccharide by a covalent stable bond. That means that the bonding of the silicone 
10 should be sufficiently stable so as not to undergo hydrolysis in the environment of the 
treatment process for the duration of that process. For example, in laundry cleaning 
applications, the substituted polysaccharide should be sufficiently stable so that the 
bond between the silicone and polysaccharide does not undergo hydrolysis in the wash 
liquor, at the wash temperature, before the silicone has been deposited onto the fabric. 

15 

Preferably, the bond between the silicone and the polysaccharide is such that the 
decay rate constant (kd) of the material in an aqueous solution at 0.01 wt% of the 
material together with 0.1 wt% of anionic surfactant at a temperature of 40°C at a pH of 
10.5 is such that k d <10V. 

20 

The substituted polysaccharide of the present invention is water-soluble or water- 
dispersible in nature and comprises a polysaccharide substituted with at least one 
silicone attached to the polysaccharide aid by a hydrolytically stable bond. 

25 By water-soluble, as used herein, what is meant is that the material forms an isotropic 
solution on addition to water or another aqueous solution. 

By water-dispersible, as used herein, what is meant is that the material forms a finely 
divided suspension on addition to water or another aqueous solution. 

30 

By an increase in the affinity of the substituted polysaccharide for a substrate such as a 
textile fabric upon a chemical change, what is meant is that at some time during the 
treatment process, the amount of material that has been deposited is greater when the 
chemical change is occurring or has occurred, compared to when the chemical change 
35 has not occurred and is not occurring, or is occurring more slowly, the comparison 
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being made with all conditions being equal except for that change in the conditions 
which is necessary to affect the rate of chemical change. 

Deposition onto a substrate includes deposition by adsorption, co-crystallisation, 
5 entrapment and/or adhesion. 

The Polysaccharide Part 

The polysaccharide is preferably linked and is a cellulose, a cellulose derivative, or 
1 0 another p- M -linked polysaccharide having an affinity for cellulose, such as mannan and 
glucomannan. 

Preferably, the polysaccharide has only B M linkages. Optionally, the polysaccharide 
has linkages in addition to the IJm linkages, such as IJ^ linkages. Thus, optionally 
15 some other linkages are present. Polysaccharide backbones which include some 
material which is not a saccharide ring are also within the ambit of the present 
invention (whether terminal or within the polysaccharide chain). 

The polysaccharide may be straight or branched. Many naturally occurring 
20 polysaccharides have at least some degree of branching, or at any rate at least some 
saccharide rings are in the form of pendant side groups (which are therefore not in 
themselves counted in determining the degree of substitution) on a main 
polysaccharide backbone. 

25 A polysaccharide comprises a plurality of saccharide rings which have pendant 

hydroxy! groups. In the substituted pplysaccharides of the present invention, at least 
some of these hydroxyl groups are independently substituted by, or replaced with, one 
or more other substituents, at least one being a silicone chain. The "average degree of 
substitution" for a given class of substituent means the average number of substituents 

30 of that class per saccharide ring for the totality of polysaccharide molecules in the 
sample and is determined for all saccharide rings. 
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The Deposition Enhancing Group(s) 

A deposition enhancing group is a group which undergoes a chemical change in use, 
and is attached to the polysaccharide agent group by means of a covalent stable bond. 
5 This chemical change results in an increase of the affinity of the material for the 
substrate and is referred to further below. 

The chemical change which causes the increased substrate affinity is preferably 
caused by hydrolysis, perhydrolysis or bond-cleavage, optionally catalysed by an 
1 0 enzyme or another catalyst. Hydrolysis of substituent ester-linked groups is typical. 

By ester linkage is meant that the hydrogen of an -OH group has been replaced by a 
substituent such as R'-CO-, R'SOjr etc to form a carboxylic acid ester, sulphonic acid 
ester (as appropriate) etc together with the remnant oxygen attached to the saccharide 
15 ring. In some cases, the group R' may for example contain a heteroatom, e.g. as an 
-NH- group attached to the carbonyl, sulphonyl etc group, so that the linkage as a 
whole could be regarded as a urethane etc linkage. However, the term ester linkage is 
still to be construed as encompassing these structures. 

20 The average degree of substitution of these pendant groups which undergo the 

chemical change is preferably from 0.1 to 3 (e.g. from 0.3 to 3), more preferably from 
0.1 to 1 (e.g. from 0.3 to 1) 

The Silicone Chain(s) 

25 

As used herein the term "silicone chain" means a polysiloxane or derivative thereof. In 
the section "Preferred Overall Structure" hereinbelow, various preferred silicone chains 
are recited and these are typically suitable, whether or not the substituted 
polysaccharide conforms to the preferred overall structure, 



30 
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Preferred Overall Structures 



Preferred substituted polysaccharides of the invention are cellulosic polymers of 
formula (l)> 




(I) 



(optional li^ and/or other linkages and/or other groups being permitted in the above 
formula (I)) wherein at least one or more -OR groups of the polymer are substituted by 
or replaced by independently selected silicone chains and at least one or more R 
1 0 groups are independently selected from groups of formulae:- 



Rl— C~ 

II . 

o 



K-0-C- 



R2,N-C — 
2 II 



Rl— C-O 
II II 

o o 



15 



R3: 



o 

h 



C-0-R4 
II 

o 



Rl- 



O 
II 

-s — 
II 

o 



0 

I 

OH 



R1 2 P — 
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wherein each R 1 is independently selected from d. 2 o (preferably C^) alkyl, C2-20 
(preferably C 2 ^) alkenyl (e.g. vinyl) and C5.7 aryl (e.g. phenyl) any of which is optionally 
substituted by one or more substituents independently selected from alkyl, Cl 12 
(preferably C1.4) alkoxy, hydroxyl, vinyl and phenyl groups; 

5 

each R 2 is independently selected from hydrogen and groups R 1 as hereinbefore 
defined; 

R 3 is a bond or is selected from alkylene, C2-4 alkenylene and C5.7 arylene (e.g. 
10 phenylene) groups, the carbon atoms in any of these being optionally substituted by 
one or more substituents independently selected from C^ 2 (preferably C M ) alkoxy, 
vinyl, hydroxyl, halo and amine groups; 

each R 4 is independently selected from hydrogen, counter cations such as alkali metal 
15 (preferably Na) or I Ca or 2 Mg, and groups R 1 as hereinbefore defined; and 

groups R which together with the oxygen atom forming the linkage to the respective 
saccharide ring forms an ester or hemi-ester group of a tricarboxylic- or higher 
polycarboxylic- or other complex acid such as citric acid, an amino acid, a synthetic 
20 amino acid analogue or a protein; 

any remaining R groups being selected from hydrogen and other substituents. 

For the avoidance of doubt, as already mentioned, in formula (I), some of the R groups 
25 may optionally have one or more structures, for example as hereinbefore described. 
For example, one or more R groups may simply be hydrogen or an alkyl group. 

Preferred groups which undergo the chemical change may for example be 
independently selected from one or more of acetate, propanoate, trifluroacetate, 2-(2- 
30 hydroxy-1-oxopropoxy) propanoate, lactate, glycolate, pyruvate, crotonate, isovalerate 
cinnamate, formate, salicylate, carbamate, methylcarbamate, benzoate, gluconate, 
methanesulphonate, toluene, sulphonate, groups and hemiester groups of fumaric, 
malonic, itaconic, oxalic, maleic, succinic, tartaric, aspartic, glutamic, and malic acids. 
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Particularly preferred such groups are the monoacetate, hemisuccinate, and 2-(2- 
hydroxy-1-oxopropoxy)propanoate. The term "monoacetate" is used herein to denote 
those acetates with the degree of substitution of 1 or less on a cellulose or other 6-1,4 
polysaccharide backbone. 

5 

Cellulose esters of hydroxyacids can be obtained using the acid anhydride in acetic 
acid solution at 20-30°C and in any case below 50°C. When the product has dissolved 
the liquid is poured into water (b.p. 316,160). Tri-esters can be converted to secondary 
products as with the triacetate. Glycollic and lactic ester are most common. 

10 

Cellulose glycollate may also be obtained from cellulose chloracetate (GB-A-320 842) 
by treating 100 parts with 32 parts of NaOH in alcohol added in small portions. 

An alternative method of preparing cellulose esters consists in the partial displacement 
15 of the acid radical in a cellulose ester by treatment with another acid of higher 
ionisation constant (FR-A-702 116). The ester is heated at about 100°C with the acid 
which, preferably, should be a solvent for the ester. By this means cellulose acetate- 
oxalate, tartrate, maleate, pyruvate, salicylate and phenylglycollate have been 
obtained, and from cellulose tribenzoate a cellulose benzoate-pyruvate. A cellulose 
20 acetate-lactate or acetate-glycollate could be made in this way also. As an example 
cellulose acetate (10 g.) in dioxan (75 ml.) containing oxalic acid (10 g.) is heated at 
100°C for 2 hours under reflux. 

Multiple esters are prepared by variations of this process. A simple ester of cellulose, 
25 e.g. the acetate, is dissolved in a mixture of two (or three) organic acids, each of which 
has an ionisation constant greater than that of acetic acid (1.82 x 10* 5 ). With solid 
acids suitable solvents such as propionic acid, dioxan and ethylene dichloride are 
used. If a mixed cellulose ester is treated with an acid this should have an ionisation 
constant greater than that of either of the acids already in combination. 

30 

A cellulose acetate-lactate-pyruvate is prepared from cellulose acetate, 40 per cent, 
acetyl (100 g.), in a bath of 125 ml. pyruvic acid and 125 ml. of 85 percent, lactic acid 
by heating at 100°C for 18 hours. The product is soluble in water and is precipitated 
and washed with ether-acetone. M.p. 230-250°C. . 

35 
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In the case of those materials having a cellulose backbone and pendant ester groups, 
without being bound by any particular theory or explanation, the inventors have 
conjectured that the mechanism of deposition is as follows. 

5 Cellulose is substantially insoluble in water. Attachment of the ester groups to make a 
cellulose derivative causes disruption of the hydrogen bonding between rings of the 
cellulose chain or chains, thus increasing water solubility or dispersibility. In the 
treatment liquor, the ester groups are hydrolysed, causing the cellulose derivative to 
increase its affinity for the substrate, e.g. the fabric. 

10 

In the case when solubilising groups are attached to the polysaccharide, this is typically 
via covalent bonding and, may be pendant upon the backbone or incorporated therein. 
The type of solubilising group may alter according to where the group is positioned with 
respect to the backbone. 

15 

In this specification the u n" subscript used in the general formulae of the substituted 
polysaccharide is a generic reference to a polymer. Although tt n" can also mean the 
actual (average) number of repeat units present in the polysaccharide, it is more 
meaningful to refer to "n" by the number average molecular weight. 

20 

The number average molecular weight (M n ) of the substituted polysaccharide part may 
typically be in the range of 1,000 to 200,000, for example 2,000 to 100,000, e.g. as 
measured using GPC with multiple angle laser scattering detection. 

25 The silicone chains preferred for use to substitute or replace (dependent upon the 

synthetic route use to prepare the substituted polysaccharides of the invention) at least 
one -OR group in the compounds of formula (I) are representative of preferred silicone 
chains for use in substituted polysaccharides used in the invention as a whole, i.e. 
whether or not the overall structure conforms to formula (I). 

30 

Preferably, the average degree of substitution for the silicone chains is from 0.001 to 
0.5, preferably from 0.01 to 0.5, more preferably from 0.01 to 0.1, still more preferably 
from 0.01 to 0.05. 
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Even more preferably the average degree of substitution for the silicone chains is from 
0.00001 to 0.1, more preferably from 0.001 to 0,04, even more preferably from 0.001 to 
0.01. 

5 Preferred silicone chains suitable for this use are those of formula: 

G 1 

L S G 2 

10 

3 3 .... 

wherein L is absent or is a linking group and one or two of substituents G 1 -G 3 is a 
15 methyl group, the remainder being selected from groups of formula 



20 




the -Si(CH 3 ) 2 0- groups and the -Si(CH 3 0)(G 4 )- groups being arranged in random or 
25 block fashion, but preferably random. 

wherein n is from 5 to 1000, preferably from 10 to 200 and m is from 0 to 100, 
preferably from 0 to 20, for example from 1 to 20. 



30 G 4 is selected from groups of formula: 
— (CH 2 )p— CH 3 , where p is from 1 to 18 

— (CH 2 ) q — NH— (CH 2 ) r — NH 2 where q and r are independently from 1 to 3 
— (CH 2 ) S — NH 2 , where s is from 1 to 3 



35 
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where t is from 1 to 3 



— (CH 2 ) U — COOH t where u is from 1 to 10, 



O 



(CH2) V - 




15 



20 



25 



30 



where v is from 1 to 10, and 

— (CH 2 CH 2 0)vr-(CH 2 )x H, where w is from 1 to 150, preferably from 10 to 20 and x is 
from 0 to 10; 

and G 6 is independently selected from hydrogen, groups defined above for G 4 , —OH, 
— CH 3 and — C(CH 3 ) 3 . 

Other Substituents 

As well as the silicone chain(s) and the pendant group(s) which undergo a chemical 
change to enhance deposition, pendant groups of other types may optionally be 
present, i.e. groups which do not confer a benefit and which do not undergo a chemical 
change to enhance substrate affinity. Within that class of other groups is the sub-class 
of groups for enhancing the solubility of the material <e.g. groups which are, or contain 
one or more free carboxylic acid/salt and/or sulphonic acid/salt and/or sulphate 
groups). 

Examples of solubility enhancing substituents include carboxyl, sulphonyl, hydroxy!, 
(poly)ethyleneoxy- and/or (poly)propyleneoxy-containing groups, as well as amine 
groups. 
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The other pendant groups preferably comprise from 0% to 65%, more preferably from 
0% to 10% of the total number of pendant groups. The water-solubilising groups could 
comprise from 0% to 100% of those other groups but preferably from 0% to 20%, more 
5 preferably from 0% to 1 0%, still more preferably from 0% to 5% of the total number of 
other pendant groups. 

Synthetic Routes 

10 As described above, preferred substituted polysaccharides of the present invention are 
those of formula (I). Further, preferred silicone chains, whether for the compounds of 
formula (I) or any other substituted polysaccharides of the invention are preferably 
attached via a linking group u -L- tt . This linking group is the residue of the reactants 
used to form the substituted polysaccharide. 

15 

The substituted polysaccharides of the invention can be made thus: 

(a) a polysaccharide is first substituted with one or more deposition enhancing 
groups; and 

20 (b) one or more silicone groups are then attached. 

If any other substituents are to be present, these may already be present in the 
commercially available polysaccharide, or attached before or after step (a) and/or (b). 

25 Whilst steps (a) and (b) can be reversed, the reaction whereby step (a) is conducted 
first is preferred. 

The deposition enhancing group(s) is/or are attached in step (a) according to the 
methodology described in WO-A-00/18861. 

30 

In step (b), one or more hydroxyl groups on the polysaccharide are reacted with a 
reactive group attached to the silicone chain, or the hydroxyl group(s) in question is/are 
converted to another group capable of reaction with a reactive group attached to the 
silicone chain. Listed below, are suitable mutually reactive groups. In the case of 
35 hydroxyl groups, these may be the original hydroxyl group of the polysaccharide. 
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However, either of a pair of these mutually reactive groups may be present on the 
polysaccharide and the other attached to the silicone chain, or vice versa, the reaction 
chemistry being chosen appropriately. In the following description, for convenience, 
"PSC" refers to the polysaccharide chain with or without deposition enhancing group(s) 
5 and/or other substituent(s) already attached. "SXC" refers to the group 




10 <b 
as hereinbefore defined. 

Preferred linking groups — L— are selected from the following, wherein preferably, the 
left hand end of the group depicted is connected to the saccharide ring either direct or 
15 via the residual oxygen of one of the original saccharide -OH groups and the right 
hand end is connected to the moiety — Si(G 1 G 2 G 3 ). Thus, the configuration as written 
is PSC-L-SXC. However, the reverse configuration SXOL-PSC is also within the ambit 
of this definition and this is also mentioned where appropriate. 

20 Preferred linking groups -L- are selected from amide, ester, ether, urethane, triazine, 
carbonate, amine and ester-alkylene linkages. 

A preferred amide linkage is: 



O 



25 




where G 6 and G 7 are each optionally present and are independently selected spacer 
30 groups, e.g. selected from Cm 4 alkylene groups, arylene, alkoxylene, a residue of 
an oligo- or poly-ethylene oxide moiety, C1-4 alkylamine or a polyamine groups and 

G 8 is hydrogen or alkyl. 



35 



This linkage can be formed by reacting 
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PSC- 



o 

II 



-C N G 



-NH 



5 G G 

wherein G 7 and G 8 are as hereinbefore defined and G 9 is hydrogen or alkyl; 

with a compound of formula: 



10 



SXC 



wherein G 11 is hydroxy, a group with active ester functionality halo, or a leaving group 
suitable for neucleophilie displacement such as imidazole or an imidazole-containing 
15 group and wherein G 6 is hereinbefore defined above, or -CO-G 11 is replaced by a cyclic 
acid anhydride. Active ester synthesis is described in M.Bodanszky, "The Peptides", 
Vol. 1 , Academic Press Inc., 1 975, pp1 05 ff. 

The reverse configuration linkage may be formed by reacting 

O 



20 



PSC 



c 



,11 



wherein G 12 is a ring-opened carboxylic acid anhydride, phenylene, or a group of 
formula 
25 o 




or 



30 



and G 11 is as hereinbefore defined; 
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with the group of formula 

SXC G 6 NH 

G 8 

5 

where G 6 and G 8 are as hereinbefore defined. 
A preferred ester linkage has the formula 




wherein G 6 and G 7 are as hereinbefore defined, G 6 optionally being absent. 

15 

This may be formed by reacting 



O 



PSC 




20 

wherein G 11 and G 12 are as hereinbefore defined with 

SXC G 6 OH 

25 

wherein G 6 is as hereinbefore defined. 

The reverse ester linkage formation may be formed by reacting 

30 

PSC G 7 OH 

(i.e. the optionally modified polysacharide with at least one residual -OH group) 



O 
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wherein G 6 and G 11 are as hereinbefore defined, or-CO-G 11 may be replaced by a 
cyclic anhydride. 

5 

Preferred ether linkages have the formula 

G 6 O G 7 



wherein G 6 and G 7 are as hereinbefore defined, optionally one being absent. 

10 

This linkage may be formed by reacting 

PSC G 6 OH 

15 



with SXC G 15 - 



20 

wherein G 15 is Cm alkylene and G 6 is optionally absent and is as hereinbefore defined. 
A preferred urethane linkage is 

o . o I „ e , 

H 



30 wherein G 6 and G 7 are as hereinbefore defined, G 6 optionally being absent (preferably 
absent in the configuration PSC-L-SXC) 

PSC G 6 — OH 



SXC G 7 NCO 

35 with 
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wherein G 6 and G 7 are as hereinbefore defined, G 6 optionally being absent (preferably 
absent in the configuration PSC-L-SXC) 

5 The reverse configuration is also possible but the simplest arrangement is PSC-L-SXC 
and wherein G 6 is absent. Also most common is when G 7 is alkylene. 



The latter compound is made by reacting 

SXC G 7 NH 2 

wherein G 7 is as hereinbefore defined; 
with phosgene. 



10 



Another route is to react 



15 



PSC G 6 — OH 



wherein G 6 is as hereinbefore defined 
with carbonyl dimidazole to form 

O 

20 !! 

PSC C N 

w 

and react that product with 

SXC G 7 NH 2 

wherein G 7 is as hereinbefore defined. 

Preferred triazine linkages have the formula 
30 ,N. 



25 



G 6 




35 CI 
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wherein G 6 and G 7 are as hereinbefore defined, G 6 optionally being absent. 
These linkages may be formed by reacting 



5 



SXC G 7 OH 



10 



or 

SXC G 7 NH 2 

wherein G 7 is as hereinbefore defined with cyanuic chloride and then with 

PSC G 6 — OH 

15 

wherein G 6 is as hereinbefore defined but may be absent; 
or (reverse -L-) by reacting 

PSC G 7 — OH 

20 

with cyanuric chloride (when G 7 is as hereinbefore defined) and then with 

SXC G 6 OH 

25 or 

SXC G 6 NH 2 

Preferred carbonate linkages have the formula 

30 o 



-O C O G 6 - 



wherein G 6 is as hereinbefore defined. 

35 
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This linkage may be formed by reacting 

PSC 0H 



with 



sxc 



-OH 



in the presence of carbonyl dimidazole or phosgene 



Preferred amine linkages have the formula 



10 




,15 



G° 

15 wherein G 6 , G 7 , G 8 , G 9 and G 15 are as hereinbefore defined. 



20 



This linkage may be formed by reacting 

O 



PSC G 6 C N G 7 NH 



wherein G-G 9 are hereinbefore defined; 



25 with 



A 



,15 



SXC 



wherein G 15 is as hereinbefore defined. 



Preferred ester-alkylene linkages have the formula 



30 



O 

II 

-o — c- 



f^cA— CH 3 



35 wherein G 7 is as hereinbefore defined. 
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These linkages may be prepared by reacting 

PSC OH 




10 

and then reacting with a hydrogen-terminated silicone chain compound (i.e. G 5 = H) 
over a platinum catalyst. 



Emulsions 

15 

The silicone and substituted polysaccharide can be provided in the form of an emulsion 
for use in laundry treatment compositions. 

Preferably, an emulsion according to the invention comprises a silicone and a 
20 substituted polysaccharide comprising li^ linkages having covalently bonded on the 
polysaccharide moiety thereof, at least one deposition enhancing group which 
undergoes a chemical change in water at a use temperature to increase the affinity of 
the substituted polysaccharide to a substrate, the substituted polysaccharide further 
comprising one or more independently selected silicone chains. 

25 

The emulsion must contain another liquid component as well as the silicone, preferably 
a polar solvent, such as water. The emulsion has typically 30 to 99.9%, preferably 40 
to 99% of the other liquid component (eg water). Low water emulsions may be for 
example 30 to 60% water, preferably 40 to 55% water. High water emulsions may be 
30 for example 60 to 99.9% water, preferably 80 to 99% water. Moderate water emulsions 
may be for example 55 to 80% water. 



35 



The emulsion may contain an emulsifying agent, preferably an emulsifying surfactant 
for the silicone and polysaccharide. The emulsifying agent is especially one or more 
surfactants, for example, selected from any class, sub class or specific surfactants) 
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disclosed herein in any context. The emulsifying agent most preferably comprises or 
consists of a non-ionic surfactant. Additionally or alternatively, one or more selected 
additional surfactants from anionic, cationic, zwitterionic and amphoteric surfactants 
may be incorporated in or used as the emulsifiying agent. 

5 

Suitable non-ionic surfactants include the (poly)alkoxylated analogues of saturated or 
unsaturated fatty alcohols, for example, having from 8 to 22, preferably from 9 to 18, 
more preferably from 10 to 15 carbon atoms on average in the hydrocarbon chain 
1 0 thereof and preferably on average from 3 to 1 1 , more preferably from 4 to 9 

alkyleneoxy groups. Most preferably, the alkyleneoxy groups are independently 
selected from ethyleneoxy, propyleneoxy and butylenoxy, especially ethyleneoxy and 
propylenoxy, or solely ethyleneoxy groups and alkyl polyglucosides as disclosed in EP 
0 495 176. 

15 

Preferably, the (poly)alkoxylated analogues of saturated or unsaturated fatty alcohols, 
have a hydrophilic-lipophilic balance (HLB) of between 8 to 18. The HLB of a 
polyethoxylated primary alcohol nonionic surfactant can be calculated by 

20 

HLB = MW(EO) x 100 



MW(TOT) x 5 

25 where 

MW (EO) = the molecular weight of the hydrophilic part (based on the awerage 
number of EO groups) 

30 MW(TOT) = the molecular weight of the whole surfactant (based on the average chain 
length of the hydrocarbon chain) 

This is the classical HLB calculation according to Griffin (J. Soc. Cosmentic Chemists, 
5(1954)249-256). 



35 
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For analogous nonionics with a mix of ethyleneoxy (EO), propylenoxy (PO) and/or 
butyleneoxy (BO) hydrophilic groups, the following formula can be used; 

HLB = MW(EO) + 0.57 MW(PO) + 0.4 MW (BO) 



MW (TOT) x 5 

Preferably, the alkyl polyglucosides may have the following formula; 
10 R-0-Z n 

in which R is a linear or branched, saturated or unsaturated aliphatic alkyl radical 
having 8 to 18 carbon atoms or mixtures thereof, and Z n is a polyglycosyl radical with 
n=1 .0 to 1 .4 hexose or pentose units or mixtures. Preferred examples of 
15 alkylpolyglucosides include Glucopon™. 

Whether in a composition of a component (especially an emulsion) to be incorporated 
in a laundry treatment composition as a whole, the weight ratio of silicone to the 
substituted polysaccharide is preferably from 1:1 to 100:1, more preferably from 5:1 to 
20 20:1 . The weight ratio of substituted polysaccharide to emulsifying agent is from 1 :2 to 
100:1, preferably 2:1 to 10:1. Further, in any such composition (especially emulsion 
components) the weight ratio of silicone to emulsifying agent is from 100:1 to 2:1 , 
preferably from 100:3 to 5:1 , more preferably from 15:1 to 7:1 . 

25 Preferably, the total amount of silicone is from 50 to 95%, preferably from 60 to 90%, 
more preferably from 70 to 85% by weight of the substituted polysaccharide, silicone 
and any emulsifying agent 

Emulsion Processing 

30 

When in the form of an emulsion, the emulsion is prepared by mixing the silicone, 
substituted polysaccharide, other liquid component (eg water) and preferably, also an 
emulsifying agent, such as a surfactant, especially a non-ionic surfactant, e.g. in a high 
shear mixer. 



35 
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Whether or not pre-emulsified, the silicone and the substituted polysaccharide may be 
incorporated by admixture with other components of a laundry treatment composition. 
Preferably, the emulsion is present at a level of from 0.0001 to 40%, more preferably 
from 0.001 to 30%, even more preferably from 0.1 to 20%, especially from 1 to 15% 
5 and for example from 5 to 1 0% by weight of the total composition. 

Laundry Treatment Compositions 

The silicone and the substituted polysaccharide are incorporated together into laundry 
10 compositions, as separate ingredients or a composition which is an ingredient to be 
incorporated in the laundry treatment composition, especially as an emulsion. For 
example, such a composition may optionally also comprise only a diluent (which may 
comprise solid and/or liquid) and/or also it may comprise an active ingredient The 
substituted polysaccharide is typically included in said compositions at levels of from 
1 5 0.001 % to 1 0% by weight, preferably from 0.005% to 5%, most preferably from 0.01 % 
to 3%. 

If an emulsion, typical inclusion levels of the emulsion in the laundry treatment 
composition are from 0.0001 to 40%, more preferably from 0.001 to 30%, even more 
20 preferably from 0.1 to 20%, especially from 1 to 15% and for example from 5 to 10% by 
weight of the total composition. 

The active ingredient in the compositions is preferably a surface active agent or a fabric 
conditioning agent. More than one active ingredient may be included. For some 
25 applications a mixture of active ingredients may be used. 

The compositions of the invention may be in any physical form e.g. a solid such as a 
powder or granules, a tablet, a solid bar, a paste, gel or liquid, especially, an aqueous 
based liquid. In particular the compositions may be used in laundry compositions, 
30 especially in liquid, powder or tablet laundry composition. 

The compositions of the present invention are preferably laundry compositions, 
especially main wash (fabric washing) compositions or rinse-added softening 
compositions. The main wash compositions may include a fabric softening agent and 
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rinse-added fabric softening compositions may include surface-active compounds, 
particularly non-ionic surface-active compounds, if appropriate. 

The detergent compositions of the invention may contain a surface-active compound 
5 (surfactant) which may be chosen from soap and non-soap anionic, cationic, non-ionic, 
amphoteric and zwitterionic surface-active compounds and mixtures thereof. Many 
suitable surface-active compounds are available and are fully described in the 
literature, for example, in "Surface-Active Agents and Detergents", Volumes I and II, by 
Schwartz, Perry and Berch. 

10 

The preferred detergent-active compounds that can be used are soaps and synthetic 
non-soap anionic and non-ionic compounds. 

The compositions of the invention may contain linear alkylbenzene sulphonate, 
1 5 particularly linear alkylbenzene sulphonates having an alkyl chain length of C 8 -C 15 . It is 
preferred if the level of linear alkylbenzene sulphonate is from 0 wt% to 30 wt%, more 
preferably 1 wt% to 25 wt%, most preferably from 2 wt% to 15 wt%. 

The compositions of the invention may contain other anionic surfactants in amounts 
20 additional to the percentages quoted above. Suitable anionic surfactants are well- 
known to those skilled in the art. Examples include primary and secondary alkyl 
sulphates, particularly C 8 -C 15 primary alkyl sulphates; alkyl ether sulphates; olefin 
sulphonates; alkyl xylene sulphonates; dialkyl sulphosuccinates; and fatty acid ester 
sulphonates. Sodium salts are generally preferred. 

25 

The compositions of the invention may also contain non-ionic surfactant. Nonionic 
surfactants that may be used include the primary and secondary alcohol ethoxylates, 
especially the Cs-Cao aliphatic alcohols ethoxylated with an average of from 1 to 20 
moles of ethylene oxide per mole of alcohol, and more especially the C 10 -Cj5 primary 
30 and secondary aliphatic alcohols ethoxylated with an average of from 1 to 10 moles of 
ethylene oxide per mole of alcohol. Non-ethoxylated nonionic. surfactants include 
alkylpolyglycosides, glycerol monoethers, and polyhydroxyamides (glucamide). 

It is preferred if the level of non-ionic surfactant is from 0 wt% to 30 wt%, preferably from 
35 1 wt% to 25 wt%, most preferably from 2 wt% to 1 5 wt%. 
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Any conventional fabric conditioning agent may be used in the compositions of the 
present invention. The conditioning agents may be cationic or non-ionic. If the fabric 
conditioning compound is to be employed in a main wash detergent composition the 
5 compound will typically be non-ionic. For use in the rinse phase, typically they will be 
cationic. They may for example be used in amounts from 0.5% to 35%, preferably from 
1% to 30% more preferably from 3% to 25% by weight of the composition. 

Suitable cationic fabric softening compounds are substantially water-insoluble 
10 quaternary ammonium materials comprising a single alkyl or alkenyl long chain having 
an average chain length greater than or equal to C20 or » more preferably, compounds 
comprising a polar head group and two alkyl or alkenyl chains having an average chain 
length greater than or equal to C14. Preferably the fabric softening compounds have 
two long chain alkyl or alkenyl chains each having an average chain length greater 
15 than or equal to Cie- Most preferably at least 50% of the long chain alkyl or alkenyl 
groups have a chain length of C^s or above. It is preferred if the long chain alkyl or 
alkenyl groups of the fabric softening compound are predominantly linear. 

Quaternary ammonium compounds having two long-chain aliphatic groups, for 
20 example, distearyldimethyl ammonium chloride and di(hardened tallow alkyl) dimethyl 
ammonium chloride, are widely used in commercially available rinse conditioner 
compositions. Other examples of these cationic compounds are to be found in 
"Surfactants Science Series" volume 34 ed. Richmond 1990, volume 37 ed. Rubingh 
1991 and volume 53 eds. Cross and Singer 1994, Marcel Dekker Inc. New York". 

25 

Any of the conventional types of such compounds may be used in the compositions of 
the present invention. 

The fabric softening compounds are preferably compounds that provide excellent 
30 softening, and are characterised by a chain melting L p to U transition temperature 
greater than 25°C, preferably greater than 35°C, most preferably greater than 45°C. 
This Lp to U transition can be measured by differential scanning calorimetry as defined 
in "Handbook of Lipid Bilayers", D Marsh, CRC Press, Boca Raton, Florida, 1990 
(pages 137 and 337). 
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Substantially water-insoluble fabric softening compounds are defined as fabric 
softening compounds having a solubility of less than 1 x 10~ 3 wt % in demineralised 
water at 20°C. Preferably the fabric softening compounds have a solubility of less than 
5 1 x 10" 4 wt%, more preferably less than 1 x 10" 8 to 1 x 10" 6 wt%. 

Especially preferred are cationic fabric softening compounds that are water-insoluble 
quaternary ammonium materials having two C-|2-22 a 'M or a 'kenyl groups connected 
to the molecule via at least one ester link, preferably two ester links. An especially 
10 preferred ester-linked quaternary ammonium material can be represented by the 
formula: 

R 5 
I 

R 5 N + R 7 -T-R 6 

15 I 

(CH 2 ) p -T-R 6 

wherein each R5 group is independently selected from alkyl or hydroxyalkyl 
20 groups or C2-4 alkenyl groups; each Rg group is independently selected from Cs-28 
alkyl or alkenyl groups; and wherein R7 is a linear or branched alkylene group of 1 to 5 
carbon atoms, T is 




25 and p is 0 or is an integer from 1 to 5. 

Di(tallowoxyloxyethyl) dimethyl ammonium chloride and/or its hardened tallow 
analogue is an especially preferred compound of this formula. 

30 A second preferred type of quaternary ammonium material can be represented by the 
formula: 
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(R5)3N + -(CH 2 )p 

5 



wherein R5, p and Rg are as defined above. 

1 0 A third preferred type of quaternary ammonium material are those derived from 

triethanolamine (hereinafter referred to as TEA quats') as described in for example US 
3915867 and represented by formula: 

(TOCH 2 CH 2 ) 3 N+(R 9 ) 

15 

wherein T is H or (Rs-CO-) where Ra group is independently selected from C^e alkyl or 
alkenyl groups and Rg is alkyl or hydroxyalkyl groups or C 2 * alkenyl groups. For 
example N-methyl-N,N,N-triethanolamine ditallowester or di-hardened-tallowester 
quaternary ammonium chloride or methosulphate. Examples of commercially available 
20 TEA quats include Rewoquat WE18 and Rewoquat WE20, both partially unsaturated 
(ex. WITCO), Tetranyl AOT-1 , fully saturated (ex. KAO) and Stepantex VP 85, fully 
saturated (ex. Stepan). 

It is advantageous if the quaternary ammonium material is biologically biodegradable. 

25 

Preferred materials of this class such as 1,2-bis(hardened tallowoyloxy)-3- 
trimethylammonium propane chloride and their methods of preparation are, for 
example, described in US 4 137 180 (Lever Brothers Co). Preferably these materials 
comprise small amounts of the corresponding monoester as described in 
30 US 4 1 37 180, for example, 1 -hardened tallowoyloxy-2-hydroxy-3-trimethylammonium 
propane chloride. 



OOC R 6 



CH 



CH 2 OOCR 6 
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Other useful cationic softening agents are alkyl pyridinium salts and substituted 
imidazoline species. Also useful are primary, secondary and tertiary amines and the 
condensation products of fatty acids with alkylpolyamines. 

5 The compositions may alternatively or additionally contain water-soluble cationic fabric 
softeners, as described in GB 2 039 556B (Unilever). 

The compositions may comprise a cationic fabric softening compound and an oil, for 
example as disclosed in EP-A-0829531 . 

10 

The compositions may alternatively or additionally contain nonionic fabric softening 
agents such as lanolin and derivatives thereof. 

Lecithins and other phospholipids are also suitable softening compounds. 

15 

In fabric softening compositions nonionic stabilising agent may be present. Suitable 
nonionic stabilising agents may be present such as linear Cq to C22 alcohols 
alkoxylated with 10 to 20 moles of alkylene oxide, C 1( ) to C 2 o alcohols, or mixtures 
thereof. Other stabilising agents include the deflocculating polymers as described in 
20 EP 0415698A2 and EP 0458599 B1. 

Advantageously the nonionic stabilising agent is a linear Cs to C22 alcohol alkoxylated 
with 10 to 20 moles of alkylene oxide. Preferably, the level of nonionic stabiliser is 
within the range from 0.1 to 10% by weight, more preferably from 0.5 to 5% by weight, 
25 most preferably from 1 to 4% by weight. The mole ratio of the quaternary ammonium 
compound and/or other cationic softening agent to the nonionic stabilising agent is 
suitably within the range from 40:1 to about 1:1, preferably within the range from 18:1 
to about 3:1. 

30 The composition can also contain fatty acids, for example Cs to C 2 4 alkyl or alkenyl 
monocarboxylic acids or polymers thereof. Preferably saturated fatty acids are used, in 
particular, hardened tallow C 16 to C 18 fatty acids. Preferably the fatty acid is non- 
saponified, more preferably the fatty acid is free, for example oleic acid, lauric add or 
tallow fatty acid. The level of fatty acid material is preferably more than 0.1% by weight, 
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more preferably more than 0.2% by weight. Concentrated compositions may comprise 
from 0.5 to 20% by weight of fatty acid, more preferably 1% to 10% by weight. The 
weight ratio of quaternary ammonium material or other cationic softening agent to fatty 
acid material is preferably from 10:1 to 1:10. 

5 

It is also possible to include certain mono-alkyl cationic surfactants which can be used 
in main-wash compositions for fabrics. Cationic surfactants that may be used include 
quaternary ammonium salts of the general formula R 1 R 2 R3R4N* X" wherein the R 
groups are long or short hydrocarbon chains, typically alkyl, hydroxyalkyl or ethoxylated 
10 alkyl groups, and X is a counter-ion (for example, compounds in which R t is a C^Cn 
alkyl group, preferably a C 8 -Ci 0 or C 12 -Ci 4 alkyl group, R 2 is a methyl group, and R3 and 
R4, which may be the same or different, are methyl or hydroxyethyl groups); and 
cationic esters (for example, choline esters). 

15 The choice of surface-active compound (surfactant), and the amount present, will 
depend on the intended use of the detergent composition. In fabric washing 
compositions, different surfactant systems may be chosen, as is well known to the 
skilled formulator, for handwashing products and for products intended for use in 
different types of washing machine. 

20 

The total amount of surfactant present will also depend on the intended end use and 
may be as high as 60 wt%, for example, in a composition for washing fabrics by hand. 
In compositions for machine washing of fabrics, an amount of from 5 to 40 wt% is 
generally appropriate. Typically the compositions will comprise at least 2 wt% 
25 surfactant e.g. 2-60%, preferably 15-40% most preferably 25-35%. 

Detergent compositions suitable for use in most automatic fabric washing machines 
generally contain anionic non-soap surfactant, or non-ionic surfactant, or combinations 
of the two in any suitable ratio, optionally together with soap. 

30 

The compositions of the invention, when used as main wash fabric washing 
compositions, will generally also contain one or more detergency builders. The total 
amount of detergency builder in the compositions will typically range from 5 to 80 wt%, 
preferably from 1 0 to 60 wt%. 



35 
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Inorganic builders that may be present include sodium carbonate, if desired in 
combination with a crystallisation seed for calcium carbonate, as disclosed in GB 1 437 
950 (Unilever); crystalline and amorphous aluminosilicates, for example, zeolites as 
disclosed in GB 1 473 201 (Henkel), amorphous aluminosilicates as disclosed in GB 1 
5 473 202 (Henkel) and mixed crystalline/amorphous aluminosilicates as disclosed in 
GB 1 470 250 (Procter & Gamble); and layered silicates as disclosed in EP 164 51 4B 
(Hoechst). Inorganic phosphate builders, for example, sodium orthophosphate, 
pyrophosphate and tripolyphosphate are also suitable for use with this invention. 

1 0 The compositions of the invention preferably contain an alkali metal, preferably sodium, 
aluminosilicate builder. Sodium aluminosilicates may generally be incorporated in 
amounts of from 1 0 to 70% by weight (anhydrous basis), preferably from 25 to 50 wt%. 

The alkali metal aluminosilicate may be either crystalline or amorphous or mixtures 
1 5 thereof, having the general formula: 0.8-1 .5 Na 2 0. Al 2 0 3 . 0.8-6 Si0 2 

These materials contain some bound water and are required to have a calcium ion 
exchange capacity of at least 50 mg CaO/g. The preferred sodium aluminosilicates 
contain 1.5-3.5 Si0 2 units (in the formula above). Both the amorphous and the crystalline 
20 materials can be prepared readily by reaction between sodium silicate and sodium 
aluminate, as amply described in the literature. Suitable crystalline sodium 
aluminosilicate ion-exchange detergency builders are described, for example, in GB 1 
429 143 (Procter & Gamble). The preferred sodium aluminosilicates of this type are the 
well-known commercially available zeolites A and X, and mixtures thereof. 

25 

The zeolite may be the commercially available zeolite 4A now widely used in laundry 
detergent powders. However, according to a preferred embodiment of the invention, the 
zeolite builder incorporated in the compositions of the invention is maximum aluminium 
zeolite P (zeolite MAP) as described and claimed in EP 384 070A (Unilever). Zeolite 
30 MAP is defined as an alkali metal aluminosilicate of the zeolite P type having a silicon to 
aluminium weight ratio not exceeding 1.33, preferably within the range of from 0.90 to 
1 .33, and more preferably within the range of from 0.90 to 1 .20. 
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Especially preferred is zeolite MAP having a silicon to aluminium weight ratio not 
exceeding 1.07, more preferably about 1.00. The calcium binding capacity of zeolite 
MAP is generally at least 1 50 mg CaO per g of anhydrous material. 

5 Organic builders that may be present include polycarboxylate polymers such as 
polyacrylates, acrylic/maleic copolymers, and acrylic phosphinates; monomeric 
polycarboxylates such as citrates, gluconates, oxydisuccinates, glycerol mono-, di and 
trisuccinates, carboxymethyloxy succinates, carboxymethyloxymalonates, dipicolinates, 
hydroxyethyliminodiacetates, alkyl- and alkenylmalonates and succinates; and 

10 sulphonated fatty acid salts. This list is not intended to be exhaustive. 

Especially preferred organic builders are citrates, suitably used in amounts of from 5 to 
30 wt%, preferably from 10 to 25 wt%; and acrylic polymers, more especially 
acrylic/maleic copolymers, suitably used in amounts of from 0.5 to 15 wt%, preferably 
15 froml to10wt%. 

Builders, both inorganic and organic, are preferably present in alkali metal salt, 
especially sodium salt, form. 

20 Compositions according to the invention may also suitably contain a bleach system. 
Fabric washing compositions may desirably contain peroxy bleach compounds, for 
example, inorganic persalts or organic peroxyacids, capable of yielding hydrogen 
peroxide in aqueous solution. 

25 Suitable peroxy bleach compounds include organic peroxides such as urea peroxide, 
and inorganic persalts such as the alkali metal perborates, percarbonates, 
perphosphates, persilicates and persulphates. Preferred inorganic persalts are sodium 
perborate monohydrate and tetrahydrate, and sodium percarbonate. 

30 Especially preferred is sodium percarbonate having a protective coating against 

destabilisation by moisture. Sodium percarbonate having a protective coating comprising 
sodium metaborate and sodium silicate is disclosed in GB 2 123 044B (Kao). 

The peroxy bleach compound is suitably present in an amount of from 0.1 to 35 wt%, 
35 preferably from 0.5 to 25 wt%. The peroxy bleach compound may be used in 
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conjunction with a bleach activator (bleach precursor) to improve bleaching action at low 
wash temperatures. The bleach precursor is suitably present in an amount of from 0.1 to 
8 wt%, preferably from 0.5 to 5 wt%. 

5 Preferred bleach precursors are peroxycarboxylic acid precursors, more especially 
peracetic acid precursors and pernoanoic acid precursors.. Especially preferred bleach 
precursors suitable for use in the present invention are N,N,N',N\-tetracetyl 
ethylenediamine (TAED) and sodium nonanoyloxybenzene sulphonate (SNOBS). The 
novel quaternary ammonium and phosphonium bleach precursors disclosed in US 4 751 

10 015 and US 4 818 426 (Lever Brothers Company) and EP 402 971 A (Unilever), and the 
cationic bleach precursors disclosed in EP 284 292A and EP 303 520A (Kao) are also of 
interest. 

The bleach system can be either supplemented with or replaced by a peroxyacid. 
15 examples of such peracids can be found in US 4 686 063 and US 5 397 501 (Unilever). 
A preferred example is the imido peroxycarboxylic class of peracids described in EP A 
325 288, EP A 349 940, DE 382 3172 and EP 325 289. A particularly preferred example 
is phthalimido peroxy caproic acid (PAP). Such peracids are suitably present at 0.1 - 
12%, preferably 0.5-10%. 

20 

A bleach stabiliser (transition metal sequestrant) may also be present. Suitable bleach 
stabilisers include ethylenediamine tetra-acetate (EDTA), the polyphosphonates such as 
Dequest (Trade Mark) and non-phosphate stabilisers such as EDDS (ethylene diamine 
di-succinic acid). These bleach stabilisers are also useful for stain removal especially in 
25 products containing low levels of bleaching species or no bleaching species. 

An especially preferred bleach system comprises a peroxy bleach compound (preferably 
sodium percarbonate optionally together with a bleach activator), and a transition metal 
bleach catalyst as described and claimed in EP 458 397A ,EP 458 398A and EP 509 
30 787A (Unilever). 

The compositions according to the invention may also contain one or more enzyme(s). 
Suitable enzymes include the proteases, amylases, cellulases, oxidases, peroxidases 
and lipases usable for incorporation in detergent compositions. Preferred proteolytic 
35 enzymes (proteases) are, catalytically active protein materials which degrade or alter 
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protein types of stains when present as in fabric stains in a hydrolysis reaction. They 
may be of any suitable origin, such as vegetable, animal, bacterial or yeast origin. 

Proteolytic enzymes or proteases of various qualities and origins and having activity in 
5 various pH ranges of from 4-12 are available and can be used in the instant invention. 
Examples of suitable proteolytic enzymes are the subtilisins which are obtained from 
particular strains of B. Subtilis B . licheniformis , such as the commercially available 
subtilisins Maxatase (Trade Mark), as supplied by Genencor International N.V., Delft, 
Holland, and Alcalase (Trade Mark), as supplied by Novozymes Industri A/S, 
10 Copenhagen, Denmark. 

Particularly suitable is a protease obtained from a strain of Bacillus having maximum 
activity throughout the pH range of 8-12, being commercially available, e.g. from 
Novozymes Industri A/S under the registered trade-names Esperase (Trade Mark) and 
15 Savinase (Trade-Mark). The preparation of these and analogous enzymes is described 
in GB 1 243 785. Other commercial proteases are Kazusase (Trade Mark obtainable 
from Showa-Denko of Japan), Optimase (Trade Mark from Miles Kali-Chemie, 
Hannover, West Germany), and Superase (Trade Mark obtainable from Pfizer of U.S.A.). 

20 Detergency enzymes are commonly employed in granular form in amounts of from about 
0.1 to about 3.0 wt%. However, any suitable physical form of enzyme may be used. 

The compositions of the invention may contain alkali metal, preferably sodium 
carbonate, in order to increase detergency and ease processing. Sodium carbonate may 
25 suitably be present in amounts ranging from 1 to 60 wt%, preferably from 2 to 40 wt%. 
However, compositions containing little or no sodium carbonate are also within the 
scope of the invention. 

Powder flow may be improved by the incorporation of a small amount of a powder 
30 structural, for example, a fatty acid (or fatty acid soap), a sugar, an acrylate or 

acrylate/maleate copolymer, or sodium silicate. One preferred powder structurant is fatty 
acid soap, suitably present in an amount of from 1 to 5 wt%. 

Other materials that may be present in detergent compositions of the invention include 
35 sodium silicate; antiredeposition agents such as cellulosic polymers; soil release 
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polymers; inorganic salts such as sodium sulphate; or lather boosters as appropriate; 
proteolytic and lipolytic enzymes; dyes; coloured speckles; fluoresces and decoupling 
polymers. This list is not intended to be exhaustive. However, many of these 
ingredients will be better delivered as benefit agent groups in materials according to the 
5 first aspect of the invention. 

The detergent composition when diluted in the wash liquor (during a typical wash 
cycle) will typically give a pH of the wash liquor from 7 to 1 0.5 for a main wash 
detergent. 

10 

Particulate detergent compositions are suitably prepared by spray-drying a slurry of 
compatible heat-insensitive ingredients, and then spraying on or post-dosing those 
ingredients unsuitable for processing via the slurry. The skilled detergent formulator 
will have no difficulty in deciding which ingredients should be included in the slurry and 
15 which should not. 

Particulate detergent compositions of the invention preferably have a bulk density of at 
least 400 g/l, more preferably at least 500 g/l. Especially preferred compositions have 
bulk densities of at least 650 g/litre, more preferably at least 700 g/litre. 

20 

Such powders may be prepared either by post-tower densification of spray-dried 
powder, or by wholly non-tower methods such as dry mixing and granulation; in both 
cases a high-speed mixer/granulator may advantageously be used. Processes using 
high-speed mixer/granulators are disclosed, for example, in EP 340 01 3A, EP 367 339A, 
25 EP 390 251 A and EP 420 31 7A (Unilever). 

Liquid detergent compositions can be prepared by admixing the essential and optional 
ingredients thereof in any desired order to provide compositions containing 
components in the requisite concentrations. Liquid compositions according to the 
30 present invention can also be in compact form which means it will contain a lower level 
of water compared to a conventional liquid detergent. 



35 
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Product Forms 

Product forms include powders, liquids, gels, tablets, any of which are optionally 
incorporated in a water-soluble or water dispersible sachet. The means for 
5 manufacturing any of the product forms are well known in the art. If the silicone and the 
substituted polysaccharide are to be incorporated in a powder (optionally the powder to 
be tableted), and whether or not pre-emulsified, they are optionally included in a 
separate granular component, e.g. also containing a water soluble organic or inorganic 
material, or in encapsulated form. 

10 

Substrate 

The substrate may be any substrate onto which it is desirable to deposit silicones and 
which is subjected to treatment such as a washing or rinsing process. 

15 

In particular, the substrate may be a textile fabric. It has been found that particular 
good results are achieved when using a natural fabric substrate such as cotton, or 
fabric blends containing cotton. 

20 Treatment 

The treatment of the substrate with the material of the invention can be made by any 
suitable method such as washing, soaking or rinsing of the substrate. 

25 Typically the treatment will involve a washing or rinsing method such as treatment in 
the main wash or rinse cycle of a washing machine and involves contacting the 
substrate with an aqueous medium comprising the material of the invention. 

The present invention will now be explained in more detail by reference to the following 
30 non-limiting examples:- 

In the following examples where percentages are mentioned, this is to be understood 
as percentage by weight. In the following tables where the values do not add up to 100 
these are to be understood as parts by weight. 
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Example A - Sample synthesis of an ester linked cellulose monoa cetate (CMA) 
with grafted silicone 

Monocarboxydecyl terminated polydimethylsiloxane (PDMS) source (Mwt 5,000: 1.5g, 
5 0.23 mmols) was dispersed in dimethylacetamide (10cm 3 ) by vigorous stirring under 
nitrogen. Carbonyldiimidazole (37 mg, 0.23 mmols) was then added and the dispersion 
heated with stirring to 70°C under nitrogen for two hours. A solution of cellulose 
monoacetate (DS 0.58; 1 g, 5.3 mmol equivalents based on primary hydroxyl groups) in 
dimethylacetamide (10 cm 3 ) was then added and stirring and heating was continued for a 
1 0 further 20 hours. Following this time the mixture was filtered and the filtrate added to 
vigorously stirring acetone to give a white precipitate. This precipitate was filtered off, 
washed with acetone and dried under vacuum to give a white polymer (1 .01 g). From the 
1 H NMR of the polymer (after hydrolysis of 20% DCI in D 2 0 for two hours at 80°C) and 
normalising the integration of the anomeric protons to unity and the acetate group to 0.58 
1 5 the Si-CH 3 group (at 0.0 ppm) integration gives an overall degree of substitution (DS) of 
siloxane groups of 0.0015 (hereinafter referred to as "Polymer A"). 

Example 1 

20 

Model washes were done in 200ml, pots were prepared and treated as follows:- 

Perpot - 0.1 litre of wash liquor 
25 - enough composition to give 3.0 mg silicone per gram of cotton 

1 piece of mercerised cotton 20 x 20 cm 
wash at 40°C for 30 mins, bottleshaker at shake speed of - 1 00 
shakes per minute 

rinse, 2 x 200ml tap water (nominal hardness 24°FH). 
30 Fabric dried o/n on a flat surface of ambient temperature 

The wash liquor for example 1 and the control were as follows: 
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Ingredient 




Quantity g/L in H 2 0 




Example 1 


Control 


Wash Liquor 




- • 


NaCI 


0.6 


0.6 


Sodium Tripolyphosphate 


0.66 


0.66 


Na 2 C0 3 


0.75 


0.75 


Na alkyl benzene 
sulphonate 


0.6 


0.6 


Nonionic* 


0.19 


0.19 








Pre formed Emulsion 
(2% in H 2 0) 






Tween 20 


0.009 


0.009 


PDMS 


0.18 


0.18 


Polymer A 


0.018 (post dosed) 





* Average C 10 fatty alcohol ethoxylated with an average of 6 ethylene oxide units. 



5 Fabrics were then analysed for silicone depositing according to the following protocol: 

Solvent extraction of silicones from fabric. Use 1 0 ml THF/g of cotton 
extract at room temperature for 24 hrs with constant agitation, 
analyse THF for silicone levels via gel permeation chromatography (GPC), using 
1 0 evaporative light scattering detector. 



The deposition analysis gave the following results 
Results Target dose = 3 mg/g 

15 





mg/g 


% deposit 


Control 


0.5 


16.6 


Example 1 


1.5 


50 
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Example 2 

This example shows that the deposition is even further enhanced if the emulsion is 
prepared with a co-surfactant and Polymer A introduced at the beginning of the 
emulsification step. 

Model washes were done in 200ml, pots were prepared and treated as follows;- 

Per pot - 0.1 litre of wash liquor 

enough composition to give 2.0 mg silicone per gram of cotton 
2 piece of mercerised cotton 20 x 20 cm 
wash at 40°C for 30 mins, bottleshaker at shake speed of ~ 100 
shakes per minute 

rinse, 2 x 200ml tap water (nominal hardness 24°FH). 
fabric dried o/n on a flat surface of ambient temperature 



The wash liquor for example 2 and the control were as follows: 



Ingredient 




Quantity g/L in H 2 0 




Example 2 


Control 


Wash Liquor 


As in Example 1 


As in Example 1 








Pre formed Emulsion 
(2% in H 2 0) 






Amino Silicone (Q2-2880) 


0.24 


0.24 


Polymer A 


0.024 




A7 


0.0072 


0.0072 


Analysed as per Example 1. 
Results Target dose = 2 mg/g 




mg/g 


% deposit 


Control 


0.07 


3.4 


Example 2 


1.66 


83 
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Example 3 

This example shows that deposition is even further enhanced if the product is delivered 
5 by means of a detergent powder. 

Model washes were done in 200ml, pots were prepared and treated as follows:- 

Per pot - 0.1 litre of wash liquor 
1 o - enough composition to give 16.7 mg silicone per gram of cotton 

1 piece of mercerised cotton 20 x 20 cm 
wash at 40°C for 30 mins, bottleshaker at shake speed of - 100 
shakes per minute 

rinse, 2 x 200ml tap water (nominal hardness 24°FH). 
1 5 - fabric dried o/n on a flat surface of ambient temperature 

The wash liquor for example 3 and the control were as follows: 

Emulsions were prepared as follows: 

20 



Ingredient 




Quantity g/L in H 2 0 


Pre formed Emulsion 


Example 3 


Control 


(2% in H 2 0) 






Amino Silicone (Q2-2880) 


1 


1 


Polymer A 


0.1 




A7 


0.03 


0.03 



Example 3 and the control were evaluated as per Example 1 with the exception that a 
detergent powder of the following composition was used. 
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TYPE 


INGREDIENTS 


wt% 


ACTIVES 


Anionic (LAS) 


23.00 




Nonionic 7EO 






Cationic (Praepagen HY) 


0.80 


BUILDERS 


STPP 


14.50 


METAL CHELATING 
AGENT 


DEQUEST 2047 




POLYMERS 


Narlex LD30 




SOIL RELEASE 
POLYMER 


Gerol 




ANTIREDEP 


SCMC 


0.37 


ANTI-FOAM 


Silicone incorrporating 
granule 




MINORS 




0.24 


FLUORESCER 




0.07 






0.12 


BLEACH 


Perborate Tetrahydrated 






Perborate monohyd rated 






TEAD 




ENZYME 


Lipolase 100T 


0.19 




Amylase 60T 


0.28 




Savinase 1 2T 


0.47 


COLORANT 


C174160 


0.02 




Blue dispersor 




INORGANIC SALTS 


Citric Acid 






Speckles (STPP) 






Sodium Carbonate 


17.50 




Sodium Bicarbonate 






Sodium Sulphate 


28.52 




Sodium Clorite 






Sodium Silicate 


7.00 
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The resultant mixture was dosed at 5.1g/l in water in the apparatus of Example 1. 

Further, 0.3g of spray dried emulsion of Example 3 was post-dosed to 0.21 g a 
5 detergent powder of the following composition: 

In the following results of the evaluated deposition of silicone, "Example 3A" refers to 
the detergent powder/spray dried emulsion referred to above. 

10 Results Target dose 16.6 mg/g silicone per gram of cotton 





mg/g 


% 


Control 


0.65 


3.5 


Example 3 


6.36 


38.3 


Example 3A 


10.46 


63 
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Formulation Examples 4*8 



Raw material specification: 



Component 


Specification 


LAS 


Alkyl Benzene Sulphonic-acid, Marlon AS3, ex Huls 


LES 


Linear ether sulfate 


A7 


Synperonic A7 (C13-15 E07) 


TAED 


Tetraacetate ethylene diamine 


Tween 20 


Polyoxyethylenesorbitan (POE) 20 sorbitan monolaurate 
fPolvpthvlene alvcol sorbitan monolaurate^ 


EDTMP 


Ethylene diaminetetramethylene phosphonate ! 


CMC 


Carboxymethyl cellulose 


Nabion 15 


Carbonate/disilicate co-granule i 


PVP 


Dye transfer inhibitor 


EDHP 


Sequestering agent j 


Na-PAS 


Primary Alkyl Benzene Sulphonic-acid, neutralised with NaOH 


Dobanol 25-7 


C12-15 ethoxylated alcohol, 7EO, ex shell 


Zeolite 


Wassalith P, ex Degussa 


STPP 


Sodium Tri Polyphosphate, Thermphos NW, ex Hoechst 


Dequest 2066 


Metal chelating agent, ex Monsanto 


Lipolase 


Type 100L, ex Novo 


Savinase 16L 


Protease, ex Novo 


Sokalan CPS 


Acrylic/Maleic Builder Polymer, ex BASF 


Defloculating 
Polymer 


Polymer A-1 1 disclosed in EP-A-346 995 


SCMC 


Sodium Carboxymethyl Cellulose 


Minors 


Antiredeposition polymers, transition-metal scavangers/bleach 
stabilisers, fluorescers, dye-transfer-inhibition polymers, enzymes 


Polymer A 


Material Specified in Example A. 



5 
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Phosphate 
(%) 


Acetate 
(%) 


Anionic Surfactant (LAS) 


7.5 


8.5 


Nonionic Surfactant (7EO) 


3.5 


4 


Soap 


0.6 


0.6 








Zeolite MAP 


15.5 


19 








Na-acetate 


2.5 


25 


Sodium tripolyphosphate (High Phase A) 


32 










Na-disilicate 


2.5 


2.5 


Phosphonates 


0.6 


1 


Sodium carbonate 


2.8 


3 








TAED 


3 


4 


Sodium percarbonate 


11 


14 








Enzymes 


1 


1 


Minors (eg Fluorescer, Antifoam adjuncts, moisture) 


6.5 


6.5 








Granule* 


11 


11 




100 


100.1 



5 



* A granule of emulsion of CMA-grafted silicone (Polymer A), silicone and nonionic 
surfactant (2% total in H 2 0) granulated with carrier. 
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Example 5 - Standard Powder Formulation 
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Ingredient 


Level (%) 


Na-LAS 


8.75 


NI7EO 


6.83 


Soap 


1.44 


Zeolite 


19.78 


Copolymer CP5 


0.76 


Na silicate 


0.73 


Na carbonate 


11.81 


Na sulfate 


7.06 


CMC 


0.29 


Moisture&Salts 


5.0 


TAED 83% 


2.50 


Na percarbonate 


12.25 


Fluoresecer 


0.8 


EDTMP 


0.65 


EHDP 


0.45 


Carbonate/Disilicate 


3.35 


Citric acid 


2.55 


Enzyme 


0.5 


Minors 


2.50 






Granule as example 4 


12.00 
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- Concentrate Powder formulation 
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Ingredient 


Level (%) 


LAS acid 


8.30 


Sodium hydroxide 


0.50 


NI7EO 


7.0 


Zeolite 


19.90 


Na carbonate 


8.90 


CMC 


0.35 


Moisture & Salts 


4.0 


TAED 83% 


5.0 


Na percarbonate 


20.00 


Fluorescer 


1.30 


Nabion 15 


5.50 


EDTMP 


0.90 


EHDP 


0.50 


Carbonate 


2.50 


Sodium citrate 


2.00 


Enzyme 


0.90 


Minors 


0.45 






Granule as example 4 


12.0 







5 



WO 03/020819 

Example 7 



55 

- Concentrate Liquid Formuation 
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Ingredient 


Level (%) 


Level (%) 


Nonionic 7 EO 


21.00 


8.00 


LES 




8.00 


LAS 




8.00 


Fatty acid 


12.87 


8.00 


Citric Acid 


1.00 




Antiredeposition polymer 


0.41 


0.41 


Sodium Hydroxide - 50% 




3.10 


Potassium hydroxide 


3.88 




Preservative 


0.01 


0.01 


Propylene Glycol 


9.00 


4.00 


NaCI 




1.00 


Boric Acid 


1.00 


1.00 


Fluoroscer 


0.05 


0.05 


Base liquid 


49.22 


41.57 


Water & salts 


37.44 


45.09 




86.66 


86.66 


PVP (30%) 


0.30 


0.30 


Silicone antifoam 






Enzyme 


0.50 


0.50 


EHDP 


1.00 


1.00 


Minors(average) 


0.54 


0.54 








Granule as example 4 


11.00 


11.00 








Total 


100.0 


100.0 



5 
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Example A 


Example B 


Ingredient 


Inclusion level 
(%) 


Inclusion level 
(%) 


Nonionic 7 EO 


11.36 


4.50 


LES 




4.50 


LAS 




4.50 


Fatty acid 


6.69 


4.50 


Citric Acid 


1.50 




Antiredeposition polymer 


0.23 


0.25 


Sodium Hydroxide - 50% 




1.91 


Potassium hydroxide 


3.06 




Preservative 


0.02 


0.02 


Propylene Glycol 


6.00 


4.00 


NaCI 




1.50 


Boric Acid 


1.00 


1.00 


Fluorescer 


0.02 


0.02 


base liquid 


29.88 


26.70 


Water & salts 


57.87 


61.05 




87.75 


87.75 


PVP (30%) 


0.05 


0.05 


Silicone antifoam 






Enzyme 


0.30 


0.30 


EHDP 


0.50 


0.50 


Minors 


0.40 


0.40 


Granule as example 4 


11.00 


11.00 


Total 


100.00 


100.00 
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Example 9 - Soluble Sachet Formulation 

A soluble sachet containing the following detergent powder was prepared. The sachet 
was made in the form of a rectangular package of water-soluble film produced by 
5 thermoforming a recess followed by filling and water-sealing the top with a second film. 
A first sheet of polyvinyl alcohol film (85 micrometer thickness) was used to form the 
recess. 

A detergent powder was made of the following composition by pregranulating the base 
10 powder ingredients, followed by post-dosing the rest of the ingredients 



Ingredient 


Level (%) 


Na-LAS 


8.75 


Nl 7EO 


6.83 


Soap 


1.44 


Zeolite 


19.78 | 


Copolymer CP5 


0.76 I 


Na silicate 


0.73 


Na carbonate 


11.81 


Na sulfate 


7.06 


CMC 


0.29 


Moisture & Salts 


5.0 


TAED 83% 


2.50 


Na percarbonate 


12.25 


Fluoresecer 


0.8 


EDTMP 


0.65 


EHDP 


0.45 


Carbonate/Disilicate 


3.35 


Citric acid 


2.55 


Enzyme 


0.5 


Minors 


2.50 


Granule as example 4 


12.0 
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This detergent powder was dosed in the recess of the soluble sachet After the powder 
was added, a second sheet of polyvinylalcohol (45 micron thickness) was added on top 
of the compartment and sealed to the first sheet along a continuous region to form a 
closed water soluble sachet containing the detergent powder. 

5 

Example 1 0 - Soluble Sachet formulation 



Raw Material 


% 


Nonionic 


24.00 


Pigment Premix/dye 


0.020 


Monopropylene glycol 


4.95 


Glycerol 


19.5 


Monoethanolamine 


6.9 


Fatty Acid (oleic) 


11.90 


Softened water 


2.28 


LAS Acid 


18.10 


Minors 


1.45 


Enzymes 


0.9 


Granule as example 4 


10.00 






Total 


100 



The sachet was prepared in accordance with the method of Example 9. 



10 
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CLAIMS: 

1. A composition comprising a silicone and a substituted polysaccharide comprising 
5 (S^ linkages having covalently bonded on the polysaccharide moiety thereof, at 

least one deposition enhancing group which undergoes a chemical change in 
water at a use temperature to increase the affinity of the substituted 
polysaccharide to a substrate, the substituted polysaccharide further comprising 
one or more independently selected silicone chains. 

10 

2. A composition as claimed in claim 1 where the silicone and the substituted 
polysaccharide are in the form of an emulsion. 

3. An emulsion as claimed in claim 2 further comprising an emulsifying agent. 

15 

4. An emulsion as claimed in claim 3 wherein the emulsifying agent comprises a 
non-ionic surfactant. 

5. An emulsion as claimed in any of claims 2 to 4 wherein the total amount of 

20 silicone is from 50 to 95%, preferably from 60 to 90%, more preferably from 70 to 

85% by weight of the substituted polysaccharide, silicone and any emulsifying 
agent. 

6. An emulsion as claimed in any of claims 2 to 5 wherein the emulsion is 30 to 
25 99.9%, preferably 40 to 99% of another liquid component, preferably a polar 

solvent, most preferably water. 

7. A composition as claimed in any of claims 3 to 6 wherein the weight ratio of 
silicone to emulsifying agent is from 100:1 to 2:1, preferably from 100:3 to 5:1, 

30 more preferably from 1 5:1 to 7:1 . 

8. A composition as claimed in any of the preceding claims wherein the weight ratio 
of silicone to the substituted polysaccharide is from 1:1 to 100:1, preferably from 
5:1 to 20:1. 

35 
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9. A composition as claimed in any of the preceding claims wherein the substituted 
polysaccharide comprises only ft^ linkages. 

A composition as claimed in any of claims 1 to 8 wherein the substituted 
polysaccharide comprises additional linkages. 

A composition as claimed in claim 10 wherein the substituted polysaccharide 
comprises 6-m and (J^ linkages. 

A composition as claimed in claim 11 wherein the weight ratio of ft^to B-m 
linkages is from 1 :1 00 to 1 :2. 

A composition as claimed in any preceding claim wherein the silicone is selected 
from polydialkyl siloxanes, amine derivatives thereof, and mixtures thereof. 

A composition as claimed in any preceding claim, wherein the average degree of 
substitution of the silicone chain(s) on the substituted polysaccharide is from 
0.001 to 0.5, preferably 0.01 to 0.5, more preferably from 0.01 to 0.1 , even more 
preferably from 0.01 to 0.05. 

A composition as claimed in any preceding claim, wherein the silicone chain(s) in 
the substituted polysaccharide is or are independently selected from those of 
formula: 

25 

G 1 

L Si G 2 

30 

G 3 

wherein L is absent or is a linking group and one or two of substituents G 1 -G 3 is a 
methyl group, the remainder being selected from groups of formula 



10. 

5 

11. 

10 12. 
13. 

15 

14. 

20 

15. 
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5 



O 




CH 3 / n 



the -Si(CH 3 ) 2 0- groups and the -Si(CH 3 0)(G 4 )- groups being arranged in random or 
block fashion, but preferably random. 

wherein n is from 5 to 1 000, preferably from 1 0 to 200 and m is from 0 to 1 00, 
preferably from 0 to 20, for example from 1 to 20. 

G 4 is selected from groups of formula: 



15 



— (CH 2 ) P — CH 3 , where p is from 1 to 18 

— (CH 2 ) q — NH— (CH 2 )r — NH 2 where q and r are independently from 1 to 3 
— (CH 2 ) S — NH 2 , where s is from 1 to 3 



20 




where t is from 1 to 3 



25 



— (CH 2 ) U — COOH, where u is from 1 to 10, 



30 




where v is from 1 to 10, and 
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— (CH 2 CH 2 0)w— (CH 2 ) X H, where w is from 1 to 150, preferably from 10 to 20 and x is 
from 0 to 10; 

and G 5 is independently selected from hydrogen, groups defined above for G 4 , — OH, 
5 — CH 3 and— C(CH 3 ) 3 . 



16. A composition as claimed in claim 15, where L is selected from amide linkages, 
ester linkages, ether linkages, urethane linkages, triazine linkages, carbonate 
linkages, amine linkages and ester-alkylene linkages. 

10 

17. A composition as claimed in any preceding claim, wherein the chemical change 
of the relevant group in the substituted polysaccharide is hydrolysis, 
perhydrolysis or bond-cleavage, optionally catalysed by an enzyme or another 
catalyst. 



18. A composition as claimed in any preceding claim, wherein the group(s) in the 
substituted polysaccharide which undergo the chemical change comprise one or 
more groups attached via an ester linkage to the polysaccharide. 

20 19. A composition as claimed in any preceding claim, wherein the substituted 
polysaccharide has the general formula (I):- 
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(optional fa and/or other linkages and/or other groups being permitted in the formula 
(I)) wherein at least one or more -OR groups of the polymer are independently 
substituted or replaced by silicone chains and at least one or more R groups are 
independently selected from groups of formulae:- 

Ri— C— Rl— O-C— 

o o 



R2 2 N-C— -Rl— C-C- 



R3: 



4 U 



/ c ~ o 

\ II 

X C-0-R4 Rl— S- 

» A 

o o 



R,-f- O 

oh R^p— 

wherein each R 1 is independently selected from (preferably C^) alkyl, 
C2.20 (preferably C 2 _ 6 ) alkenyl (e.g. vinyl) and C5.7 aryl (e.g. phenyl) any of which is 
1 5 optionally substituted by one or more substituents independently selected from C M 
alkyl, Cl 12 (preferably C M ) alkoxy, hydroxyl, vinyl and phenyl groups; 

each R 2 is independently selected from hydrogen and groups R 1 as hereinbefore 
defined; 



R 3 is a bond or is selected from alkylene, C 2 ^ alkenylene and C^arylene 
(e.g. phenylene) groups, the carbon atoms in any of these being optionally 
substituted by one or more substituents independently selected from d. 12 
(preferably C^) alkoxy, vinyl, hydroxyl, halo and amine groups; 



25 
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each R 4 is independently selected from hydrogen, counter cations such as alkali 
metal (preferably Na) or I Ca or I Mg, and groups R 1 as hereinbefore defined; 

and 

5 groups R which together with the oxygen atom forming the linkage to the 

respective saccharide ring forms an ester or hemi-ester group of a tricarboxylic- 
or higher polycarboxylic- or other complex acid such as citric acid, an amino 
acid, a synthetic amino acid analogue or a protein; 

10 any remaining R groups being selected from hydrogen and other substituents. ' 

20. A composition as claimed in claim 18 or 19 when dependent on claim 14, wherein 
the ester-linked group(s) is/are selected from carboxylic acid esters. 

15 21 . A composition as claimed in any of claims 1 8 to 20, wherein the ester-linked 

group(s) is/are independently selected from one or more of acetate, propanoate, 
trifluroacetate, 2-(2-hydroxy-1-oxopropoxy) propanoate, lactate, glycolate, 
pyruvate, crotonate, isovalerate, cinnamate, formate, salicylate, carbamate, 
methylcarbamate, benzoate, gluconate, methanesulphonate, toluene sulphonate, 

20 groups and hemiester groups of fumaric, malonic, itaconic, oxalic, maleic, 

succinic, tartaric, aspartic, glutamic, and malic acids. 

22. A composition as claimed in any preceding claim, wherein the average degree of 
substitution on the saccharide rings of the polysaccharide, of the groups which 

25 undergo the chemical change is from 0.1 to 3, preferably from 0.1 to 1 . 

23. A composition as claimed in any preceding claim, wherein the substituted 
polysaccharide further comprises one or more other pendant groups which are 
neither silicone chains nor groups which undergo a chemical change to enhance 

30 substrate affinity. 



24. 



A composition as claimed in claim 23, wherein the average degree of substitution 
of other pendant groups is from 0.001 to 0.5, preferably from 0.001 to 0.05. 
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25. A composition as claimed in any preceding claim, wherein the total amount of the 
substituted polysaccharide is from 0.001% to 10%, preferably from 0.005% to 
5%, more preferably from 0.01% to 3% by weight of the total composition. 

26. A laundry treatment composition comprising a composition as claimed in any 
preceding claim and at least one further component. 

27. A laundry treatment composition as claimed in claim 26, wherein the further 
component comprises a surfactant. 

28. A laundry treatment composition as claimed in claim 26 or 27, wherein the total 
amount of silicone is from 0.0001 % to 25%, preferably from 0.0001% to 5% by 
weight of the total composition. 

15 29. A laundry treatment composition as claimed in any of claims 26 to 28 wherein at 
least the silicone and the substituted polysaccharide are in the form of an 
emulsion and the emulsion is in an amount of from 0.0001 to 40%, more 
preferably from 0.001 to 30%, even more preferably from 0.1 to 20%, especially 
from 1 to 15% and for example from 5 to 10% by weight of the total composition. 



10 



20 



30. Use of a composition as claimed in any preceding claim to enhance the softening 
benefit of a laundry treatment composition on a substrate. 
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(S) Derives de I'aclde galacturonlque, leurs precedes de preparation et leurs applications. 

(57) Les derives de I'acide galacturonique de formule : 



\ 



\ OH 



r • 
I 

H 



1/ 



OH 



CO 



£L 
LU 



R1 6tant alkyle lineaire ou ramifie ayant de 2 a 22 atomes de carbone, 

R 6tant CH-CH(OH)-C02R2 

ou-CH(OH)-CH-C0 2 R 2 , 

R2 6tant I'hydrogene, R1, un atome de metal alcalin, de m6tal alcalino-terreux, un groupe ammonium 
quatemaire de formule 

-.s 

dans laquelle chacun de R3 a R6 est independamment des autres Thydrog^ne, alkyle ayant de 1 a 6 
atomes de carbone, ou hydroxyalkyle ayant de 1 a 6 atomes de carbone sont des agents tensioactifs. 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



EP0 532 370 A1 



La presente invention concerne des derives de I'acide galacturonique, leurs precedes de preparation et 
leurs diverses applications, notamment comme agents tensioactifs non ioniques ou anioniques. 

Le greffage de groupes alkyle sur des glucides conduit a des agents tensio-actifs dont les proprietes de 
surface sont tres interessantes et dont la biodegradabilite est generalement bonne (R.D. SWISHER, "Surfac- 
5 tant biodeogradation", Marcel Dekker, Inc. NEW YORK, 1987). 

Les matieres premieres le plus souvent utilisees sont le saccharose et le glucose et les reactions effec- 
tuees sur ces substrats non proteges conduisent a des melanges complexes de tensio-actrfs non ioniques, 
ceci etant dO a des greffages statistiques (mono, di, triaddrtion) et a des phenomenes d'oligomerisation inter 
et/ou intra moleculaires (voir EP 0249013, DE 3842541, DE 3723826, H. LUDERS et P. HOFFMANN "Synthe- 
10 sis, Chemical Structure and Properties of Alkylpolyglucosides", Cesio, 2eme Congres Mondial sur les Surfac- 
tants, 24-27 mai 1988, PARIS, et, D. BALZET "Alkylpolyglucosides, their physico-chemical properties and their 
uses", Tenside Surf. Det. 28, 1991, 6). Les temperatures de reaction utilisees dans ces preparations sont ge- 
neralement elevees (superieures a 1 00 °C), ce qui entratne une degradation partielie des substrats et provoque 
une coloration des produits. 

is Pour ce qui est des tensio-actifs anioniques a base de glucides, les rares composes decrits dans la litte- 
rature sont obtenus par byconversion (sophoroses lipides, rhamnolipides... : voir DE 352 6417 ; G. Georgiu, 
S.C. Lin et M.M. Sharma, "Surface active compounds from microorganisms", Bio./Biotechnology, vol 10, Ja- 
nuary 1992, 60-65 ; D.F. Gerson et J.E. Zajic "microbial biosurfactants, Process Biochemistry, July 1979, 20- 
29 ; D.G. Cooper "Biosurfactants", Microbiological Sciences", vol 3, n°5, 1986, 145-149) ou par oxydation de 

20 Thydroxyle primaire de D-octyl-glucopyranoside, de I'a-D-dodecylglucopyranoside, de I'a-D-tetradecyl gluco- 
pyranoside du 0-D-decyl maltoside, de Pa-D-tetradecyl maltoside (voir EP 032673 ; Bocker J. Thiem J., Ten- 
side, Surf, Det, 26 318, (1989); Van Bekkum H.dans "Carbohydrates as organic raw materials" Lichtenthaler 
F.W. (Ed), V.C.H. Weinheim 286 (1991) et references citees : de GOEDE A.T.J.W.. de Wit P.. Vinki P.. Van 
Rantwijk F. et Van Bekkum H, presentation au 6eme Congres Europeen sur la chimie des carbohydrates, Edim- 

25 bourg, 1991), soit par voie catalytique, soit par voie chimique avec le complexe trioxyde de soufre/pyridine [voir 
Miam. H, Anderson CE. et Kent P.W. Biochem. J., 181, 387,(1 979)] pour obtenir respectivement les composes 
carboxyles ou sulfates correspondents. Ces documents ne decrivent pas de derives du galactose, ni bien sur 
leurs proprietes, malgre des generalisations hasardeuses. De plus, les substrats necessaires a ces syntheses 
sont diff iciles a obtenir, et les seuls protocoles conduisant a des composes de structure bien def inie necessitent 

30 toujours une protection prealable, utilisent des solvants organ iques et des react ifs coOteux (carbonate d 'ar- 
gent) ; c'est le cas notamment de I'octyl glucoside et de ses homologues (voir Rosavear P. van Aken T. Baxter 
J., Fergusson-Miller S., Biochemistry 19, 4108, 1980; Shimamoto T, Saito S., Tsuchiya T., J. Biochem., 97, 
1807, 1985 ; Schmidt R.R., Angews Chem. Intern. Ed. Engl.. 25. 212, 1986; Straathof A.J.T.. Romein F., van 
Rantwijk F.. Kieboom A.P.G. et van Bekkum H.. Starch, 39 (10). 362. 1987). 

35 Ces techniques ne satisfont pas a la demands actuelle de tensio-actifs non ioniques, (notamment formant 
un systeme bicatenaire), ou anioniques et pouvant dtre prepares a des prix bas et d'une eff icacite plus grande 
que ceux utilises jusqu'ici. 

Des tentatrves recentes (D. Plusquellec et collaborateurs, Anal. Bioch. 179, 145 (1989) ; EP 334498 ; Ep 
427210 F. Bjorkling et collaborateurs, J. Chem. Soc., Chem. Commun, 934 (1989); K. Adelhorst et collabora- 

40 teurs, Synthesis, 112-115 (1989) ; M.P. de Nijs et collaborateurs, Reel. Trav. Chim., Pays-Bas, 109, 429-433 
(1990), permettent d'obtenir des agents tensio-actifs non ioniques de structure bien def inie, et sans protection 
du substrat hydrophile. Toutefois, elles necessitent une etape chimique de glycosilation et une etape enzyma- 
tique permettant le greffage d'un deuxieme groupe alkyle sur la position aicool primaire du glucose. Les in- 
con venients majeure d'une telle technique resident dans les limitations apportees par les lipases qui n'accep- 

45 tent bien que certains substrats glucosidiques et dont les rendements de greffage sont tres variables en fonc- 
tion de la longueur de I'acide ou de Tester gras mis en reaction. Si, dans quelques cas tres favorables, les ren- 
dements peuvent atteindre 60 %, ils sont de facon plus gen6rale inferieurs a 20 %. De plus, le coQt du traitement 
enzymatique est loin d'etre negligeable et la preparation d'un substrat alkylglycoside de bonne purete n'est 
pas une operation facile. 

so Par ailleurs, les composes decrits, notamment dans EP 427210 (Lion Corporation) et EP 334498 (Cerestar 
Holding), different de ceux de la presente invention puisque obtenus par esterif ication (enzymatique) par un 
acide gras de la position hydroxyle primaire d'alkyl glucosides. La generalisation, d'ailieurs hasardeuse (vu la 
specif icite de la catalyse enzymatique), de cette technique a I'ensemble des hexoses ne conduirait pas, meme 
en serie "galactose", aux composes qui font Tobjet de I'invention. 

55 En effet, les composes bicatenaires qu'obtiendraient ces auteurs en serie "galactose" seraient de structure 
generate suivante : 
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alors que les isomeres "pyranose" de la presente invention sont de structure generate : 



15 
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L'invention vise des derives de i'acide gaiacturonique qui peuvent etre prepares sans phenomene d'oligo- 
merisation, par voie purement chimique, sans protection prealable mais avec une regioselectivite parfaite et 
25 des re n dements eleves et qui s'averent doues de proprietes, notamment tensio-actives, superieures a eel les 
des meilleurs tensio-actrfs utilises jusqu'ici. 

L'invention a pour objet des derives de I'acide gaiacturonique de formule : 



30 



35 
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R1 6tant alkyle Iin6aire ou ramif ie ayant de 2 a 22 atomes de carbone, 
40 R etant : 



\ 



CH -OJ-i.3 CO:R2 



ou 



50 



— a\ (OH, — en — CO:k: 



dont le carbone portant le groupe hydroxyle est relie a Tatome d'oxygene endocyclique. 

R2 etant I'hydrogene, R1, un atome de metal alcalin, de metal alcalino-terreux ou un groupe ammonium 
55 quaternaire de formule: 
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N — W 

R6 

dans lequel chacun a R3 a R6 

est independamment des autres I'hydrogene, alkyle ayant de 1 a 6 atomes de carbone, ou hydroxyalkyle 
10 ayant de 1 a 6 atomes de carbone. 

Le metal alcalin est notamment le sodium, le potassium, et le metal alcalino-terreux, le magnesium. 
Comme sels d'ammoniums quaternaires, on peut citer ceux de methyl-2, hydroxymethyl-2 ethyl ammonium, 
de tri (hydroxymethyl) methyl ammonium, de (dihydroxym6thyl)-2,2-ethyl ammonium. 

Parmi ces derives, on prefere pour leur bon pouvoir moussant ceux dans lesquels R1 est alkyle ayant de 
is 8 a 14 atomes de carbone notamment les sels de I'acide dodecyle galactoside uronique dont le pouvoir mous- 
sant est superieur aux produits classiques de reference, devaluation est realisee selon la norme NFT 73404, 
qui consiste a faire s'ecouler, selon un debit constant, 500 ml de solution de tensio-actif dans une eprouvette 
de 1000 ml graduee et thermostatee, contenant 50 ml de la meme solution. La qualite de mousse, generee 
par recoupment, est estimee volumetriquement juste apres la fin de I'ecoulement (le parametre mesure est 
20 un volume initial de mousse). 

La stability de la mousse est egalement prise en compte par mesure de volume durant 20 minutes. 
Le dodecyl D-galactoside uronate de sodium est plus eff icace que le dodecyl benzene sulfonate de sodium 
(SDBS), le dodecyl sulfate de sodium (SDS) ou le lauryi ether sulfate de sodium a 2 moles d'oxyde d'et hyiene 
(LES), son volume initial de mousse est de 520 ml alors qu'il est inferieur ou egal a 450ml pour les autres. 
25 Leur pouvoir moussant est sensiblement egal a celui des alkylpolyglucosides (APG) dont les couts, en rak 
son de leur precede de fabrication et de purification (lie notamment a des problemes de coloration et de stabilite 
en milieu basique du produit), depassent le double de ceux des derives de Tinventbn. 

Par ailleurs, ces composes presentent une tres bonne stabilite dans le temps de la mousse, puisque le 
pourcentage de perte est inferieur a 5 % apres 20 minutes. 
30 Les sels de I'acide octyl galactoside uronique et decyl galactoside uronique ont egalement de bons pou- 
voirs mouillants qui sont superieurs a ceux de lauryi ether sulfate de sodium a 2 moles d'oxyde d'ethylene 
(LES), du dodecyl sulfonate de sodium (SDS) et des a Iky I polyglucosides (APG) apres 400 secondes. Le test 
effectue consiste a suivre durant 600 secondes, la quantite de solution de tensio-actif absorbee par un tissu 
de coton. La piece de tissu vient eff leurer la surface de la solution de tensio-actif et la traction generee par la 
35 montee capillaire de la solution est enregistree en continu durant 600 secondes. 

Le tissu utilise est un coton ecru decoupe en pieces de (2 cm sur 2 cm, soit environ 0,12 g) et repondant 
aux specifications de la norme NFT 73406. L'appareil utilise est un tensiometre KRUSS automatique, muni 
du logiciel d'adsorption K121. Les mesures sont effectuees a 25 °C. 

Le detergent survant ('invention impregne ainsi mieux le linge a laver, au cours d'une lessive de plusieurs 
40 dizaines de minutes, que les detergents anterieurs. 

La mesure des angles de mouiliage est effectuee a I'aide du tensiometre KRUSS muni du logiciel "K121 
Contact Angle 0 contre une plaque de polyethylene de 2 cm de longueur. 

Ce logiciel permet I'enregistrement en continu du poids du polyethylene durant sa penetration de 5 mn 
dans la solution de tensio-actif. L'angle de contact a I'avancee est determine par extrapolation mathematique 
45 a i'origine. 

Les resultats conf irment I'interet des alkyl galactoside uronates dans le domaine de la detergence, notam- 
ment pour les chatnes alkyle ayant jusqu'a 14 atomes de carbone. On preferera le decyl galactoside uronate 
de sodium dont Tangle de mouiliage (3°) est largement inferieur a celui du lauryi sulfate de sodium (70°), du 
lauryi ether sulfate de sodium a deux moles d'oxyde d'ethylene (60°) et du dodecyl benzene sulfonate de so- 
so dium (38°). La encore, ces valeurs montrent que le detergent selon ('invention impregne mieux le linge a laver 
que les detergents anterieurs. 

Les alkyl galactoside uronates prepares abaissent tres effica cement la tension superf icielie de I'eau. Cette 
propriete a ete determinee par une technique usuelle de tensiometrie, en utilisant un tensiometre KRUSS de 
type K12, et selon la norme ISO 304. La mesure est effectuee a 25 °C. Le mobQe de mesure est une lame de 
55 platine rectangulaire (25 mm x 5 mm). 

L'appareillage entierement automatique permet d'effectuer des mesures repetitives et de calculer la 
moyenne statist ique de 10 valeurs. 

Quand R1 a moins de 12 atomes de carbone, cet abaissement de tension superf icielie est superieur a 
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celui observe avec les produits connus (Lauryl sulfate de sodium, tauryl et her sulfate de sodium a 2 mole d'oxy- 
de d'ethylene, sodium dodecyi benzene sulfonate de sodium, alkyl glucoside, alkyl polyglucosides...) ; il est 
equivalent quand R1 a plus de 12 atomes de carbone. La mise en emulsion des salissures portees pardulinge 
est ainsi rendue plus facile. 

5 L'ensemble de ces proprietes (pouvoir moussant, mouillabilite, angle de mouillage, abaissement de la ten- 

sion superf icielle...) font que les alkyl galactoside uronates peuvent notamment etre utilises en deterrence (do- 
malne lessiviel notamment). On preferera les alkyl galactoside uronates de sodium, notamment, ayant de 8 a 
14, part iculiere men 1 8 a 12, et plus particulierement 10 atomes de carbone dans leur chatne alkyie. 

invention a egalement pour objet un procede pour donner de la tensio-activite a une composition carac- 

w terisee en ce qu'il consiste a lui incorporer de 0,1 a 60 % en poids d'un derive ou d'un melange de derives 
suivant I'invention. 

Une composition detergente en poudre suivant I'invention comprend de 0,1 a 60 %, et de preference de 
1 0 a 30 % en poids d'une base detergente et de 99,9 a 40 % , et de preference de 90 a 70 % en poids d'adjuvants. 
La base detergente peut etre un derive ou un melange de derives selon I'invention. Elle peut egalement 
15 etre un melange de un ou plusieurs derives selon I'invention avec un ou piusieurs tensio-actifs classiques dans 
le domaine ; ces tensio-actifs pouvantetre anioniques, non ioniques, cationiques ou amphoteres. La proportion 
de tensio-actifs selon I'invention represente de 1 a 100 %, en poids, et de preference de 50 a 100 % de l'en- 
semble de la charge en tensio-actifs. 

Les tensio-actifs anioniques de la composition, autres que ceux de ('invention, peuvent etre des alkylben- 
20 zene sulfonates, des sulfates d'alcools gras, des ethers sulfates d'alcools gras, des a-olef ines sulfonates et 
parmi ceux relattfs a I'invention seront preferees ceux avec R1 etant alkyie ayant de 8 a 14 atomes de carbone. 
L'ensemble des tensio-actifs anioniques de la composition representent de 30 % a 90 % en poids, et de pre- 
ference de 40 a 70 % en poids de l'ensemble de la charge en tensio-actifs. Les tensioactifs non ioniques de 
la composition, quand ils sont autres que ceux de i'invention, peuvent notamment €tre des ethers d'alkyl poly 
25 (ethylene glycol), des ethers de nonylphenylpoly (ethylene glycol), et, quand ils sont ceux de I'invention, sont 
des alkyl galactoside uronates d'alkyles de preference de 6 a 12 atomes de carbone par chaTne alkyie. 

Les adjuvants sont les "builders", les agents de blanchiement, et divers additifs tels les agents anti- 
redeposition, les agents anti-corrosion, des enzymes, des azurants optiques, des exhausteurs ou des regu- 
lateurs de mousse, des colorants, des parfums, des opactf iants... 
30 Les builders peuvent etre un phosphate, notamment un triphosphate, par exemple de metal alcalin, et en 
particulier de sodium, I'acide nitrilotriacetique ou ses sels de metaux alcalins, notamment de sodium, I'acide 
citrique ou ses sels, notamment de metaux alcalins, notamment de sodium, un acide glyconique, notamment 
I'acide gluconique ou i'acide galactonique, et ses sels, notamment de metal alcalin, et en particulier de sodium, 
un carbonate de metal alcalin, notamment de sodium, un acide polyacrylique ou ses sels, de metal alcalin no- 
35 tamment. 

On peut utiliser ces builders en melange selon differentes proportions. Le rapport de la charge de l'en- 
semble des builders sur celle de l'ensemble de la base tensio-active est compris-entre 1 et 4, et de preference 
entre 2 et 3. 

Les agents de blanchiement peuvent etre un perborate, de metal alcalin notamment, et en particulier de 
40 sodium, un percarbonate, de metal alcalin notamment, et en particulier de sodium, et peuvent contenir ou non 
un activateur de blanchiement, notamment le tetraacetylglycolurile, le 1 ,5-diacetyl 2,4-d ioxo-hexahydro- 1 ,3,5- 
triazine, le tetraacetyl ethylene diamine, la N,N-diacetyl N t N'-dimethyluree, les polyacetates de carbohydrates, 
en particulier d'hexoses ou de pentoses, et plus particulierement de glucose, ou de saccharose, ou un stabi- 
lisateur de blanchiement, choisi parmi les stabilisateurs usuels, notamment le tetraacetate d'ethylene diamine 
45 (EDTA) ou des phosphonates. Ces agents de blanchiement representent de 0,2 a 25 % en poids de la compo- 
sition detergente en poudre. 

Les agents anti-redeposition peuvent etre des ethers de cellulose, notamment de carboxymethyl cellulose, 
et leurs sels de metaux alcalins, notamment de sodium, ou des polymeres synthetiques usuels dans ce type 
de formulation. Ils representent de 0,5 a 3 %, etde preference de 0,5 a 2 % en poids de la composition deter- 
so gente. L'agent anti-corrosion peut etre un silicate de metal alcalin, notamment de sodium, dont la proportion 
represente 0,5 a 25 % en poids de la composition detergente. 

Les enzymes sont notamment des proteases ou des amylases. Les azurants optiques sont ceux utilises 
ciassiquement dans le domaine, notamment I'acide stilbene disulfonique ou les derives du bis (styryl)biphenyl. 
Les exhausteurs de mousse peuvent etre alkyl ethanolamide, notamment le cocomonoethanolamide. Les re- 
55 gulateurs de mousse peuvent notamment etre des silicones, des savons ou des paraf fines. 

La composition detergente en poudre est utilisee a une concentration de 1 a 20 g/l, et de preference entre 
1 et 6 g/l. Le lavage est effectue dans une machine conventionnelle, entre 20 et 80 °C, et de preference entre 
20 et 60 °C, durant une periode de 10 a 60 minutes. 
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Une composition detergente liquide suivant I'invention comprend de 0,1 £ 60 %, et de preference de 10 & 
60 % en poids d'une base detergente de 99,9 £ 40 % et de preference de 90 £ 70 % en poids d'adjuvants. 

La base detergente peut etre un derive ou un melange de derives selon I'invention. Elle peut egalement 
etre un melange de un ou plusieurs derives selon I'invention avec un ou plusieurs tensio-actifs classiques dans 
5 le domaine ; ces tensio-actifs pouvant etre anioniques non ioniques, cationiques ou amphoteres. La proposition 
de tensio-actifs selon ('invention represente de 1 £ 100 % en poids, et de preference de 50 a 100 %, de I'en- 
semble de la charge en tensio-actifs. Les tensio-actifs anionique urilises, quand ils sont autres que ceux de 
I'invention, peuvent notamment etre un alkyl benzene sulfonate, un savon ou un ether sulfate d'alcool gras. 
Les tensio-actifs non ioniques utilises, quand ils sont autres que ceux de I'invention peuvent notamment etre 
10 des ethers d'alkyl poly (ethylene glycol), et quand ils sont ceux de i'invention, des alkyl galactoside uronates 
d'alkyles notamment avec alkyle ayant de 6 a 14 atomes de carbone. Lorsqu'un tensio-actif cationique est in- 
corpore £ la formulation il peut etre un chlorure de dialkyldimethyl ammonium. 

Les ingredients classiques competent la formulation ; il s'agit notamment d'exhausteurs de mousse (0-2 
%), d'enzymes, notamment de proteases (0 - 2 %) de builders, (0-30 % et de preference de 10 £ 30 %) no- 
15 tamment ie citrate de sodium, le silicate de sodium, des zeolites ou de polycarboxylates, des stabilisants, no- 
tamment la tri et la monoetanolmine et des agents chelatants, des solvants de solubilisation (5-15 %), notam- 
ment I'ethanol ou ie propylene glycol, (5-15 %), des azurants optiques, des argiles, des parfums, des colorants 
etdel'eau(30-60%). 

L'invention a egalement pour objet I'utilisation des derives selon I'invention pour obtenir une composition 

20 detergente pour le lavage de la vaisselle, et pour les usages menagers. Cette composition comprend de 1 £ 
30 % en poids et de preference de 5 a 25 %, de derives selon I'invention et 99,9 £ 70 % en poids, et de pre- 
ference 95 £ 75 % d'adjuvants. Ces adjuvants peuvent etre d'autres tensio-actifs anioniques, notamment un 
sulfate d'alcool gras ethoxyie (0-20 % en poids), un epaississant, notamment le chlorure de sodium (0-5 %), 
un mono ou triet hanolamide d'acide gras ethoxyie ou non (0-15 %) un polyacrylate de sodium (0-5 % en poids) 

25 un complexant du calcium, notamment I'EDTA (0-5 %), un solvant notamment I'ethanol (0-5 %) un oxyde d'ami- 
ne grasse (0-10 %) un parfum, un colorant, un conservateur... en quantites suffisantes. 
Les compositions selon ('invention sont agreables au toucher et se rincent facilement. 
La composition detergente liquide selon I'invention est utilis6e en solution aqueuse a une concentration 
de 6 £ 12 g/i, et £ des temperatures de 40 a 70 °C. 

30 L'invention a aussi pour objet des compositions cosmetologiques comprenant de 0,1 a 50 % et de prefe- 
rence de 5 a 35 % en poids de substance active et de 99,9 a 50 % et de preference de 95 £ 65 % en poids 
d'excipients, caracteris6 en ce que le detergent ou I'adoucissant est un derive de formule I selon l'invention. 
On prefdrera, pour leur faible concentration micellaire critique (0,3 £ 1,2 g/l), I'octadecyl, I'hexadecyl et le te- 
trad ecyl galactoside uronates en raison de I'agressivite plus faible vis a vis des muqueuses et de la peau (Lang 

35 6. et Spengler I., Prepurits. IF SCC Congr., 1986, vol I p25). On pr6f6rera, pour leur bon pouvoir moussant, 
les decyl et dodecyl galactoside uronates de sodium notamment. 

La composition cosmetologique peut etre un savon liquide doux, contenant 5 £ 30 % en poids, et de pre- 
ference 5 & 20 %, d'un derive selon ('invention et 95 £ 70 % en poids, et de preference 95 £ 80 % en poids 
d'excipients. Ces exctpients peuvent etre un autre tensio-actif anionique notamment le cocoyl isethionate de 

40 sodium (0-10 % en poids), le lauryl sulfate de Na (0-10%) le set de sodium d'un alkyl peptide (0-15 % en poids), 
un tensio-actif amphotere, notamment un alkyl amidopropylbetaine tel le cocoamkJopropyl betaine (0-10 % en 
poids), une huile minerale lourde (0-20 % en poids), un derive cellulosique, notamment un carboxymethyt cel- 
lulose (0-1 %), un solvant notamment un alcooi tel I'ethanol ou le propylene glycol (0-5 % en poids), un 
complexant notamment I'EDTA (0-2 %), du chlorure de sodium (q.s), un alcooi gras, notamment I'alcool c6ty- 

45 lique (0-5 % en poids), des conservateurs, des parfums, des colorants (qs). 

La composition cosmetologique peut etre un shampooing, notamment un shampooing doux £ usage fre- 
quent II est compose de 5 £ 35 % en poids d'une base detergente dont, de preference, 10 £ 75 % est constitue 
par un d6riv6 ou un melange de derives selon l'invention, et de 95 £ 65 % d'adjuvants. 

Les autres tensio-actifs constituant la base detergente peuvent etre un alkyl et her sulfate tel le lauryl ether 

so sulfate de sodium ou de magnesium, un alkyl ether sulfate de sodium polyoxyet hylene, tel le lauryl ether sulfate 
de sodium polyoxyethyiene, une alkyl betaine telle la cocoyl betaine, une alkyl amidoproyl betaine telle la cocoyl 
amidopropyl betaine, une alkyl dimethytamino acetique acide betaine telle la lauryl dimethylamino acetique 
acide betaine, une alkyl dimethylamino hydroxypropyl sulfobetaine un a-ol6f ine sulfonate de sodium, un alkyl 
polyethylene glycol tel I'octadecyl PEG 15, une alkyl imidazolinium betaine telle la cocoyl imidazolinium b6tai- 

55 ne, un alkyl ether sulfosuccinate tel le lauryl ether sulfo succinate de disodium, un p alkyl amino propionate 
tel le sodium p-laurytaminopropionate, un alkyl diamino ethyl glycine tel le sodium lauryl diaminoethytglycine 
et, lorsqu'iis sont des derives selon l'invention, ils sont de preference des alkyis galactoside uronates avec alkyl 
ayant de 10 £ 14 atomes de carbone. 
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Les adjuvants peuvent etre des epaississants, des textu rants, tels des diethanolamide d'acides gras, no- 
tamment le cocoyl diethanolamide tel un alkyi acrylate, notamment le laurylacrylate, le chlorure de sodium, 
un dialkylcarboxylate d'ethylene glycol tel le distearate d'ethylene glycol, un N-oxyde d'amine grasse tel le N- 
cocoyl oxyde..., qui sont incorpores d hauteur de 0-10 % en poids dans ia formulation. Les adjuvants peuvent 

5 etre egalement des agents de conditionnement, des adoucissants tels des hydrolysats de proteines de ble, 
tels des ethers de cellulose contenant des ammoniums quaternaires (teneur en azote 1 -3 %, PM = 50-1 50 000), 
un copolymere acrylamide / chlorure de dimethyl alkyl ammonium, representant de 0,5 & 5 % en poids de la 
formulation, des complexants, notamment I'EDTAou Pacide galactarique representant 0,1 a 1 % en poids de 
la formulation, etf inalement des parfums, des agents nacrants, des conservateurs, des actdrf iants en quantite 

10 suff isante, et de i'eau purif iee. 

La composition cosmetologique peut etre un bain moussant contenant de 5 k 35 % d'une base detergente, 
elle meme constituee de plus de 50 % de derives ou melange de derives selon 1'invention, et d f adjuvants. Les 
autres constituants de la base detergente sont les composes classiques dans le domaine et peuvent notam- 
ment 6tre des alkyl amido betaines, tel le cocoylamidopropyl betaine, un alkyl carboxylate de sorbitan ethoxyle, 

15 tel le laurate de sorbitan ethoxyle. 

Les adjuvants sont les mono ou tri ethanolamide d'acides gras (0-10 % en poids), un dialkylcarboxylate 
de propylene glycol ethoxyle (0-5 % en poids), un polyethylene glycol, notamment le Methylene glycol (0-5 % 
en poids), un alkyl acrylique, notamment un oleyl acrylique (0-5 % en poids), une hutle vegetale, notamment 
l*huile d'amandes douces (0-10 % en poids), du chlorure de sodium (qs), de I'EDTA (0-0,5 % en poids), un 

20 alcool gras notamment I'hexadecanol (0-2 % en poids), un conservateur, un parfum, un colorant en quality suf- 
f isante et de I'eau. 

La composition cosmetologique peut etre un gel douche contenant 5 d 35 % d'une base detergente, elle- 
meme constituee d'au moins 50 % de derives, ou melange de derives suivant ('invention et d'adjuvants. 

Les tensio-actifs pouvant completer la base detergente lorsqu'ils ne sont pas ceux de I'invention, peuvent 
25 etre un alkyl sulfosuccinate polyoxyethylene, tel le cocoyl sulfo succinate d 3 moles d'oxyde d'ethylene, un 
alkyt amido-N-glycinate tel le C12-C18 amido-N-glycinate, un alkyl sulfate d'ammonium, tel le lauryl sulfate 
d'ammonium. 

Les adjuvants peuvent etre un alkyl carboxylate de propylene glycol ethoxyle tel le dbleate de propylene 
glycol ethoxyle (0-5 % en poids), une alky) amido betaine tel un lauryl amidopropyl betaine (0-5 % en poids), 
30 un agent nacrant (0-7 % en poids), un gel acrylique, (0-1 % en poids), du chlorure de sodium, un complexant, 
un conservateur, un parfum, en quant ites suff isantes et de I'eau purif iee. 

La composition cosmetologique peut egalement £tre une composition de type dentifrice, un bain pour Thy- 
giene buccale, un syndet... 

La composition cosmetologique peut, notamment par incorporation d'alkyl galactosides uronate d'alkyles selon 
35 I'invention, d'octyl galactoside uronate d'octyl notamment qui forme une structure de type gel pour des concen- 
trations en eau superieures d 60 %, et de preference superieures a 90 %, Stre une creme de soins, pour le 
visage notamment. 

Les derives selon I'invention sont egalement des cristaux liquides extrinseques, notamment I'hexyl D-ga- 
lactonide uronate d'hexyle et I'octyl D-galactoside uronate d'octyle lorsqu'ils sont £ des concentrations compri- 
40 ses entre 5 et 60 % en poids, dans I'eau notamment. 

On peut preparer ces acides alkyl galactosides uroniques, leurs esters et leurs sels par un procede qui 
consiste & faire reagir un alcool de formule R10H sur I'acide galacturonique de formule : 



45 

R ctani 

\ 

CH CH .OH) — co:h ou 



- - CiiiOH)-— CH — C O.J I 



55 

dont le carbone portant le groupe hydroxyle est relie & I'atome d'oxygene endocyclique pour obtenir un melange 
d'alkytgalactoside uronates d'alkyles de formule 
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10 dans laquelle R2 et R1 et R a les deux significations indiquees et a separer chaque alkylgalactoside 

uronate d'alkyle du melange, 

et pour obtenir les derives (I) dans lesquels R2 est un metal alcalin t un metal alcalino-terreux ou un grou- 
pe ammonium quaternaire, a salif ier un derive de formule (la) par une base de formule Me (OH)x dans laquelle 
Me est un metal alcalin, un metal alcalino-terreux ou 

15 

S R4 

\^K5 



?.6 



25 



x etant la valence du metal ou etant egal a 1 quand Me est 



30 



et pour obtenir les derives (I) dans lesquels R2 est I'hydrogene, a acidif ier les derives (I) dans lesquels R2 est 
un metal ou un groupe ammonium quaternaire par un acide. 

L'acide galacturonique peut §tre prepare par hydrolyse de pectines (Anderson King J., J. Chem. Soc., 1961, 
35 page 5333). 

A la difference de Tart anterieur, qui necessite la reaction d'un acide ou d'un ester inferieur sur un sucre 
presentant un certain nombre d'hydroxyies sur chacun desquels I'acide ou Tester reagit avec formation d'au- 
tant de chaines laterales, le procede suivant I'invention met en jeu la reaction d'un alcool sur un sucre posse- 
dant, outre unefonction alcool anomerique privilegiee, a savoir la fonction alcool portee par le carbon e en alpha 

40 de I'oxygene endocyclique, une fonction acide carboxylique, en sorte que la reaction de I'alcool a lieu exclu- 
sivement sur ces deux positions, ce qui donne une regioselectivite parfaite avec seulement deux chaines la- 
terales en des positions bien def inies. 

En outre, comme la reaction d'esterif ication (sur la fonction acide carboxylique) est plus rapide que celle 
de glycosidation (sur la fonction alcool anomere), le sucre de depart ou substrat, initialement peu soluble dans 

45 le milieu reactionnel constitue d'alcool additionne eventueilement d'un solvant, prend rapidement un caractere 
lipophile qui ie rend plus soluble et favorise la reaction de glycosidation, qui peut des lors se derouler plus ra- 
pidement dans des conditions plus douces, ce qui se traduit par une moindre coloration du produit obtenu, tout 
en ayant un grand rendement 



so En pratique le proctdd consiste : 

Pour preparer les aikyl galactoside uronates d'alkyle: 

- a mettre en contact un equivalent d'acide galacturonique; 

- de 2 a 50 equivalents molaires, et de preference de 2 a 10 equivalents molaires d'un alcool de formule 
55 R1 OH; 

- de 1 0" 3 a 1 , et de preference de 1 0~ 2 a 10~ 1 equivalent molaire d'un catalyseur acide, tel que Tacide chlor- 
hydrique, I'acide sulfurique, un acide alkyl sulfurique tel I'acide decyl ou lauryl sulfurique, un acide sutfo- 
nique tel I'acide benzenesuifonique, I'acide paratoluene sulfonique, I'acide camphresulfonique, un acide 
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alkylsulfonique tel t'acide methylsulfonique, I'acide decylsulfonique, i'acide lauryisutfonique, I'acide sulfo- 
succinique ou un sulfosuccinate d'alkyl tel le sulfosuccinate de decyle ou sulfosuccinate de lauryle, les 
acides per halohydriques, tel que I'acide perchlorique, des m6taux tels que le cuivre ou le fer, leurs oxydes 
ou leurs sels, comme leurs halogenures, des halogenes, comme node, des pentahalogenures d'antimoine, 
5 notamment des pentachlorures ou pentaf luorures, ou des sulfates de titane. 

Cette catalyse acide peut egalement 6tre effectuee par 0,05 a 6 equivalents ponderaux d'une resine sul- 

fonique sous sa forme H+.ou d'une argile acide. Lorsque I'effet deshydratant de la resine est utilise, on prefers 

pour cette catalyse heterogene les resines a forte capacite de retention d'eau. 

On prefere I'acide sulfurique, un acide alkyi sulfurique, I'acide methane sulfonique, un acide alkyl sulfoni- 
10 que, I'acide succinique ou un succinate d'alkyl, Tiode ou une resine sulfonique. 

- De 2 a 20 equivalents en poids par rapport au substrat d'un solvant pouvant §tre un etheroxyde, tel le 
tetrahydrofuranne, le dioxanne, Tether dimethylique de I'ethyleneglycol, Tether dimethylique du diethyle- 
neglycol, un hydrocarbure halogene tel le dichloromethane, le chloroforme, le dichloroethane, un ester tel 
que I'acetate d'ethyle, I'acetate de propyle ou I'acetate de butyle, un solvant nitre tel que le nitromethane, 

15 le nitroethane, le nitro-2- propane, un solvant de la famille des amides tel que le N-methylformamide , le 
N,N-dimethylformamide, le N,N-dim6thylacetamide, la N-methyl-2 -pyrrolidone, un nitrile tel que I'aceto- 
nitrile ou un alcane, de preference I'hexane, I'heptane ou I'octane, ou un solvant aromatique tel que le to- 
luene ou le xylene. 

On peut egalement utiliser un melange de deux ou plusieurs de ces solvants ou effectuer la reaction en 
20 I'absence totale de solvant 

Un agent de deshydratation classique, tel des tamis moleculaires ou des zeolites, qu'ils soient rajoutes 
directement dans le milieu reacttonnel ou qu'on fasse circuier le f iltrat de reaction a travers une colonne ther- 
mostatee emplie de cet agent de deshydratation peut 6tre utilisee. 

- A effectuer la reaction a des temperatures comprises entre 25 et 140 °C et, de preference, entre 50 °C 
25 et 90 °C et pendant une dur6e de 1 heure a 3 jours et, de pr6f6rence, de 3 heures a 24 heures ; 

• A effectuer la reaction sous une pression comprise entre 0,1 et 760 mm Hg, et de preference entre 0,1 
mm et 300 mm Hg; 

- A filtrer le cataiyseur acide, lors d'une catalyse heterogene ou a neutraliser le catalyseur acide, puis a 
f iltrer son sei lors d'une catalyse homogene. La neutralisation du milieu reactionnel est faite par exemple 

30 par un hydrogenocarbonate de metal alcalin, notamment I'hydrogenocarbonate de sodium. 

- A evaporer le solvant et/ou I'exces d'alcool ^OH pour recuperer le melange des alkyles galactosides 
uronates d'alkyle de formule I. 

- A chromatographier sur colonne de silice le melange de ces alkyles galactosides uronates d'alkyle pour 
lesseparer. 

35 

Pour preparer les sels des acides alkyl galactoside uroniques : 

- a mettre en contact un equivalent d'alkyl galactoside uronates d'alkyles, 

- de 0,1 a 20 equivalents en poids d'un solvant pouvant 6tre I'eau, un alcane, de preference le pentane, 
40 I'hexane, I'heptane ou I'octane, un etheroxyde, tel le tetrahydrofuranne, le dioxanne, I'ethane dimethylique 

de l'6thylene glycol, Tether dim6thylique du diethylene glycol, un hydrocarbure halogen6 tel le dichloro- 
methane, le chloroforme, le dichloroethane, un alcool, pouvant notamment §tre un alcool a chatne car- 
bonnee courte, tel que le methanol, Tethanol, le propanol, Tisopropanol, le butanol, ou a chaine carbonee 
plus longue notamment tel que Toctanol, le decanoi, le dodecanol, le tetradecanol, etc... 
45 On peut egalement utiliser un melange de deux ou plusieurs de ces solvants, ou effectuer la reaction en 
I'absence totale de solvant 

On prefere Teau, le methanol, Tethanol, Tisopropanol, le tetrahydrofuranne, le pentane, I'hexane et I'hep- 
tane. 

- de 0,5 a 10, et de preference de 1 a 3 equivalents d'une base de formule 

50 




N R4 

R6 

Me (OH)x dans laquelle Me est un metal alcalin, un metal alcalino-terreux ou cf formule P14 
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N — R-» 

5 

x etant la valeur du metal ou egal a 1 quand Me est (formule P14) 

On prefere i'hydroxyde de sodium, I'hydroxyde de potassium, Pammoniaque ou un hydroxyde 
d'alkyl(hydroalkyi) ammonium. 

10 - Eventuellement, de 10~ 1 a et de preference de 10- 1 a 10" 2 , d'un catalyseur de transfert de phase, 
par exemple un agent tensio-actif non ionique, cationique ou anionique, parmi lesquels on prefere tout par- 
ticulierement ie chlorure d'hexadecyl trimethylammonium. On peut egalement utiiiser le chlorure de tetra- 
butyl ammonium le chlorure de benzyl dimethyl ammonium, I'oleylamine, le chlorure de triactyl methyl am- 
monium, le chlorure de tricapryl methyl ammonium, le sulfate acide de tetrabutylammonium et, outre ces 

15 ions ammonium et amine, des ions phosphonium, des ethers oxyde couronne, des alcools ethoxyles, des 
cryptands, des amino polyethers, des phosph or yl sulfoxides, certains ionophores naturels, des esters de 
glycol, des esters de sorbitan, etc... 

La reaction est de preference effectuee sans catalyseur de transfert de phase. 

- A effectuer la reaction a des temperatures comprises entre 0 °C et 100 °C, et de preference entre 0 °C 
20 et 60 °C et pendant une duree de 15 mm a 360 mm, et de preference de 15 mm a 120 mm. 

- A eliminer par filtration ou par evaporation I'alcool R10H, le solvant ou systeme de solvant utilise. 

- A recuperer, laver avec un solvant ou un melange de solvant choisi dans la liste des solvants de reaction, 
puis secher les sels des acides alkyt galactoside uroniques obtenus. 

- A eventuellement reprendre ces sels d'acides alkyl galactoside uroniques avec 0,5 a 50, et de preference 
25 1 a 5 equivalents d'eau, et a decolorer la solution obtenue sur du charbon actif, ou sur une resine adsor- 

bante. 

- A f iltrer le charbon actif ou la resine pour recuperer les sels des acides alkyl galactoside uroniques de- 
colores. 

30 Et pour preparer les acides alkyl galactoside uroniques : 

. A acidif ier les sels des acides alkyl galactoside uroniques par un equivalent ou plus d'un acide tel que 
I'acide chlorhydrique, I'acide sulfurique, un acide suffonique, une resine sulfonique sous sa forme Kf. 
Les exemples suivants illustrent t'invention : 

35 

1) Example n° 1 

Preparation de I'ethyl D-galactoside uronate d'ethyle : 

40 (I, R1=R2=ethy1e) 

A 10 g (47,1 mmoles) d'acide D-galacturonique monohydrate mis en suspension dans 100 ml (79 g, 1714,7 
mmoles) d'ethanol absolu, on ajoute 10 g de resine sulfonique Amberlyst 15 prealablement sechee. On porte 
le milieu react ionnel a 80 °C pendant B heures, puis on f iltre. Apres passage sur charbon actif, nouvelle filtration 
et concentration du filtrat sous vide, on obtient 10,6 g (90 % de rendement) d'une huile limpide legerement 

45 jaundtre correspondent a I'ethyl-D-galactoside uronate d'ethyle, present majoritairement sous sa forme p-fu- 
ranose, les autres formes etant» par ordre decroissant d'abondance, I'a-pyranose, I'a-furanose et le 0-pyra- 
nose. 

Une chromatographie flash du produit brut sur une colonne de silice (35 a 70 uin) t en utilisant I'acetate 
d'ethyle comme phase mobile, permet d'isoler chacun des quatre isomeres formes, dont les caracteristiques 
50 physico-chimiques sont resumees ckapres. 

Rf en chromatographie sur couche mince: 
Plaque de silice avec epaisseur de film de 200 urn et taiile des particules de 5 a 10 jim, en utilisant 
I'acetate d'ethyle comme solvant de migration. 
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Rf 


P -furanose 


0,47 


a-furanose 


0,41 


p-pyranose 


0,19 


a-pyranose 


0,15 



15 



20 



25 



30 



35 



40 



45 



50 
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2) Exemple n° 2 

Preparation du butyl-D-galactoside uronate de butyle 
(I, R1=R2=butyle) 

A 25 g (1 1 7, 8 mmoles) d'acide E)-galacturonique monohydrate mis en suspension dans 230 ml (1 86 g, 251 0 
mmoles) de n-butanol, on ajoute 0,4 ml (0 ,73 g ; 7,06 mmoles) d'acide sulfurique concentre, puis on porte le 
milieu reactionnel a 80 °C. 

Apres 3 heures de reaction, on refroidit, on neutralise la solution avec un exces d'hydrogenocarbonate de 
sodium, on f litre et on traite le f iltrat au charbon actif. Apres nouvelle filtration, on concentre le f iltrat obtenu 
sous vide pour obtenir 33,5 g (93 % de rendement) d'une huile limpide jaune clair correspondant au butyl-Dga- 
lactoside uronate de butyle dont les quatre formes isomeres peuvent §tre separees dans les conditions sui- 
vantes: 

- Chromatographie "Flash" du produit brut obtenu sur colonne de silice de nature identique a celle decrite 
dans I'exemple n° 1 et en utilisant dans un premier temps le systeme eJuant acetate d'ethyle/hexane - 70/30 
en volume pour separer les formes p-furanose et a-furanose t puis de Tacetate d'ethyle pour separer les 
formes p-pyranose puis a-pyranose, dont les caracteristiques physico-chimiques obtenues par chroma- 
tographie sur couche mince effectuee dans les conditions decrites dans Texemple n°1 sont donnees ci- 
apres. 





Rf 


P -furanosc 


0,61 




a-furanosc 


0,61 




P-pyranosc 


0.45 




a-pyr:mosc 


0.36 





RMN 13 CdansCDCl, 





CI 


C2 


C3 


C4 


C5 


C6 


P-furanose 
a-furanosc 
p-pyrano$c 
a-pyranose 


107,80 
100.83 
107,89 
98,85 


80,20 
77,52 
70,59 
68,12 


77,17 
74,24 
73,09 
69,83 


85,22 
82,61 
69,95 
70^2 


69,53 
69,74 
73,97 
70,40 


172,22 
172,10 
168.26 
169,04 



avec, pour les formes pyranoses, les deplacements 13 C des groupes "butyte" suivants: 
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10 


dc$ 
composes 


a 


a' 




b 1 


c 


c 
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d' 




fJ pyranose 


65,30 


70,06 


30,41 


31,42 


18,92 


18,92 


13,54 


13,74 


15 


a-pyranose 


65,04 


68,38 


31,30 


30,3 


19,01 


18.77 


13,55 


13,39 



20 3) Exemple n° 3 

Preparation de n-hexyl-D-galactoside uronate de n-hexyle : 
(I/R1 = R2 = n.-hexyle) 

25 A 10 g (47,1 mmoles) d'acide D-galacturonique monohydrate, on ajoute 11,8 ml (9,6 g ; 94,2 mmoles) de 
n-hexanol et 2 ml (23,60 g ; 35,3 mmoles) d'acide sulfurique concentre. On porte puis on maintient le milieu 
r6actionnel d 60 °C pendant 24 heures. On reprend le r6stdu avec 50 ml d'ac6tate d'6thy)e, on ajoute un excds 
d'hydrog£nocarbonate de sodium, on f iltre et on traite le f iltrat au charbon act if. Apr6s nouvelle filtration, on 
concentre sous vide pour obtenir 13,7 g (80 % de rendement) du n-hexyl D-galactoside uronate de n-hexyle 

30 sous forme d'une huile limpide jaune. Une chromatographic flash faite dans les conditions de I'exemple n° 1 
per met d'isoler ses 4 formes isom&res. Elles ont les caracteristiques physico-chimiques suivantes. 
. CCM faite dans les conditions de I'exemple n° 2: 



35 


COMPOSE 


Rf 




a -furanose 


0,68 


40 








P-furanose 


0,63 




P-pyranose 


0,46 


45 


a-pyranose 


0,36 



55 
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RMN 13 CdansCDa 3 : 





CI 


a 


C3 


C4 


C5 


OS 


|3-furanose 


107,90 


80,17 


77,90 


85,35 


69,58 


171,97 


a-furanose 


100,89 


77,59 


74,25 


82,75 


69,77 


170,90 


(J-pyranose 


102,87 


77,66 


73,06 


69.89 


73,91 


168.22 


ct-pyranose 


98,85 


68,36 


70,08 


70,27 


70,41 


169,03 



4) Exemple n°4 

Preparation de n-octyl D-galactoside uronate de n-octyle 
(R1 : R2 : n-octyle) 

A 50 g (0,235 mole) d'acide D-galacturonique monohydrate, on ajoute 600 ml (494 g ; 3,80 moles) de n- 
octyle et 30 g de resine S 100 de chez Bayer (type gel). On porte a 80 °C f et apres 30 heures de reaction, on 
f iltre la resine, on traite le f iltrat au charbon actrf, et on concentre sous le vide de la pompe a palettes (tempe- 
rature de 73 °C et vide de 145 mPa) pour obtenir 90,7 g (92 % de rendement du n-octyl D-galactoside uronate 
de n-octyle sous forme d'une huile orangee. Une chromatographie flash effectuee dans les memes conditions 
que dans I 'exemple 1 per met d'isoler ses quatre formes isomeres, dont les caracteristiques physico-chimiques 
sont donnees ci-dessous. 

. CCM effectuee dans les conditions de Texemple n° 2. 



COMPOSE 


Rf 


a -furanose 


0.72 


(J-furanose 


0,66 


P-pyranose 


0,52 


a-pyranose 


0,42 
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RMN 13 CdansCDa 3 : 





CI 


a 


a 


C4 


C5 


C6 


P-furanosc 


107,95 


80,30 


77,16 


8531 


69,58 


171,97 


a-furanose 


100,93 


77,79 


74,58 


82,83 


69,82 


167,51 


p-pyranose 


102,90 


70,68 


73,09 


69,91 


74,01 


167,60 


a-pyranose 


98,96 


68,18 


69.87 


70.30 


70,42 


167,25 



5) Example n° 5 

Preparation du n-decyl-D-galactoside de n-decyle (I/R1 = R2 = n-decyle). 

A 200 g (0,940 mole) d'acide D-galacturonique monohydrate, on ajoute 1000 ml (829 g ; 5,237 moles) de 
n-decyle et 5 g (26,8 mmoles) d'acide paratoluene sulfonique monohydrate. On porte a 60 °C, sous un vide 
de 260 mmg de mercure pendant 24 heures. Apres distillation de I'exces de n-decanol, on r6cupere 473 g une 
huile limpide jaunatre contenant environ 50 g de n-d6canol residuel. Rendement en n-decyle galactoside uro- 
nate de n-d6cyle: 473 g (95 %). 

Une chromatographie sur colonne de gel de silice (35 a 70 urn) en utilisant comme eluant un systems 6t her 
de petrole/ ether 6thylique (1/1, V7V), puis de lather ethylique, et enfin un systeme ether ethylique/ac6tate 
d'ethyle (6/4 - V7V), permet de s6parer les 4 isom&res formes. Les isomeres a pyranose, p pyranose et p fu- 
ranose cristaliisent apres evaporation du solvant d'elution. lis sont ensuite recristallises. 
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6) Example n°6 

Preparation du n-dod6cyl D-galactosida uronate da n-dod6cyte 
5 (I/R1 dodtcyle) 

MtthodeA : 

A 200 g (0,94 mole) d'acide D-galacturonique monohydrat6, on ajoute 800 ml de diglyme, 702 g (3,77 mo- 
10 les) de n-dod6canol, et 7,36 g (0,08 mole) d'acide sulfurique concents. On chauffe A 60 °C sous un vide de 
18 mm de mercure pendant 24 heures. On am£ne & pH = 7 par de I'hydrog6nocarbonate de sodium. On filtre 
les sels form6s et on concentre le f iltrat Aprfcs chromatographic sur gel de silice, on r6cup6re avec un rende- 
mentglobal de 70 % des isomfcres majoritaires n-dod6cyl D-galactoside uronate de n-dod6cyie (mfime systeme 
6luant que dans I'exemple n° 6). 
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MtthodeB : 

Effectu6e avec les memes charges d'acide D-galacturonique et d'alcool gras que dans la m6thode A, ma is 
en utilisant comme catalyseur acide 4 g d'acide sulfosuccinique, et en conduisant ta reaction a 70 °C sous un 
5 vide de 60 mm de mercure. Apres 12 heures de reaction, le milieu reactionnel est chromatographic sur gel de 
silice (memes systemes 6luant que dans I'exempie n° 6). On recupere avec un rendement global de 80 %, les 
isomeres majoritaires du dodecyl D-galactoside uronate de n-dodecyle decrits pr6c6demment. 

7) Exemple n°7 

10 

Preparation du n-tetradtcyl galactoside uronate de n-tetrad6cyle 

(I/R1 = R2 ■ n-tetradecyle) 
Prepare selon I'exempie 7, methode B, avec un rendement global 85 %. Le catalyseur acide utilise est 
is I'acide paratoluene sulfonique monohydrate (5 g). 
(voir tableaux pages 33-34) 

8) Exemple n°8 

20 Preparation du n-hexadtyl galactoside uronate de n-hexad6cylo 

(I/R1 = R2 » n-hexad6cyle) 
Prepare selon I'exempie 7, methode B, avec un rendement global de 90 % mais le catalyseur acide utilise 
est I'acide paratoluene sulfonique (6 g), et le systeme dilution pour la purification chromatographique est le 
25 suivant dichloromethane jusqu'a la sortie du n-hexadecanol en exces, puis le syst&me dichlorom6thane/m6- 
thanol (98/02-v/v). Les 4 isomeres isoles cristallisent aprfcs evaporation des solvants dilution et sont ensuite 
recristallises. (Voir tableaux pages 35-36) 
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1) Exemple n° 9 

Preparation du n-octadecyl D-galactoside uronate do n-octadecyle 
5 (I/R1 ■ R2 =n-octad6cyle) 

MtthodeA : 

A 200 g (0,94 mole) d'acide D-galacturonique monohydrate, on ajoute 508,5 g (1,88 mole) de n-octade- 
10 canol, 800 ml de diglyme et 10,2 g (5,53 ml ; 0,10 mole) d'acide sulfurique concentre. On porte a 60 °C sous 
un vide de 18 mm de Hg, pendant 10 heures. On ajoute alors de I'hydrogenocarbonate de sodium dans le milieu 
reactionnel jusqu'a I'obtention d'un pH de 7. On laisse refroidir ; le milieu reactionnel qui se solidif ie est addi- 
tionne de 500 ml de tetrahydrofuranne, agite, f iltre sur fritte n°3. Du f iltrat concentre precipite le n-octadecyi- 
D-galactoside uronate de n-octadecyle avec un rendement global de 94 %. Une chromatographic analogue a 
15 celle effectuee dans Texemple 9 permet I'isolement des trots isomeres majoritaires qui precipite lors de I'evo- 
poration des solvants d'elution et qui sont ensuite recristallises. 
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6) Exemple n° 10 

Preparation de l'4thyl D-galactoside uronate de sodium 

5 (I/R1 b tthyle et R2 ■ sodium) 

A une solution de 100 grammes (0,40 mole) d'un melange d'isomEres d'Ethyle D-galactoside uronate 
d'Ethyie prEparEs selon I'exemple 1 dans 400 ml de dichloromEthane est addtionnEe une solution de 16 g (0,40 
mole) d'hydroxyde de sodium dissous dans 40 mi d'eau. Le melange est agitE a 25 °C pendant 3 heures. Le 
rEsidu obtenu par Evaporation du solvant est repris avec 300 ml d'acEtone ; le melange d'Ethyl D-galactoside 
10 uronates de sodium qui prEcipite est f iltrE, lavE a I'acEtone et sEchE. Le rendement est quant itat if. 

Partant de chacun des 4 Ethyl D-galactoside uronates d'Ethyles isom&res purifies selon I'exemple 1, on 
obtient, selon ce m£me protocole opEratoire, et de fagon quantitative, chacun des 4 Ethyl D-galactoside uro- 
nates de sodium isomEres purs dont les caractEristiques physico-chimiques sont rEsumEes ci-aprEs. 
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ffj £remp/e/y°ff 

Preparation de I'h6xyt D-gatactoslde uronate de sodium 
(I/R1 = hexyle et R2 «= sodium) 
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A une solution de 1 00 g (0,29 mole) du melange d'hexyl D-galactoside uronates d'hexyle, obtenu selon 
I'exemple n °3, dans 400 ml d'heptane est ajoutee une solution de 11,6 g (0,29 mole) d'hydroxyde de sodium 
dans 30 ml d'eau. Aprfcs 3 heures de reaction d 30 °C, Evaporation du solvant sous pression r6duite, et pre- 
cipitation du r6sidu dans 200 ml d'ac6tone, et filtration, on obtient de facon quantitative le m6lange d'hexyl 
galactoside uronates de sodium. 

Partant de I'hexyl a-D-galactopyranoside uronate d'hexyle ou de I'hexyi a-D-galactofuranoside uronate 
d'hexyle purifies selon I'exemple n°3, on obtient, selon ce mdme protocole operatoire, et toujours de facon 
quantitative, I'hexyi a-D-galactopyranoside uronate de sodium ou I'hexyl a-D-galactofuranoside uronate de so- 
dium, dont les caract6ristiques physico-chimiques sont r6sum6es ci-apr&s : 
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12) Example n° 12 

Preparation de I'octyl D-galactoside uronate de sodium 
5 (I/R1 = octyle et R2 = sodium) 

MtohodeA: 

A une solution de 100 g (0,24 mole) du melange d'octyl D-galactoside uronate d'octyle prepare selon 
10 I'exemple 4 dans 200 ml de tetrahydrofuranne est add'rtionnGe une solution de 9,4 g (0,24 mole) d'hydroxyde 
de sodium dans 50 ml d'eau. Apr&s 1 heure d'agitation a 30 °C, le melange d'octyl D-galactoside uronate de 
sodium qui d6cante est repris dans 200 ml d'6thanol absolu. Le melange est agit6 pendant 30 minutes. Des 
cristaux qui se forment sont f iltrGs, Iav6s avec 200 ml d'6thanol absolu, puis seches. i!s correspondent au me- 
lange d'octyl D-galactoside uronates de sodium ainsi obtenu de facon quantitative. 
15 Partant de chacun des 4 octyl D-galactoside uronates d'octyle purifies selon I'exemple 4, on obtient, selon 
ce meme protocole, et de facon quantitative, chacun des 4 octyl D-galactoside uronates de sodium isomferes 
purs dont les caracteristiques physico-chimiques sont r6sum6es ci-apr6s. 
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RMN "C DANS D 2 0 : 

5 

le tableau ci-dessous donnc les dlplacements chimiques cn ppm 



10 



20 




C-1 


C-2 


C-3 


C-4 


C-5 


C-6 


•0-£H2 


-(£H2)n- 


-CH2-CH3 


25 


a pyranosc 


101.27 


70.77 


72.40 


73.71 


74.56 


177.97 


71.38 


34.52 
31.95 
28.64 
25,23 


16,55 


30 


P pyranosc 


105.33 


73.12 


73.39 


75.73 


78.41 


177.56 


73.12 


34.37 
31.80 
283 ! 
25.16 


16.48 




P furanosc 


110.44 


83.44 


78.83 


86,34 


71,11 


180.83 


73.22 


34,33 
31.75 
28.39 
25.07 


16.22 


35 


a furanosc 


103.80 


79.68 


77.13 


85.56 


71.59 


180.81 


74,76 


34.46 
31.90 
28,46 
25.20 


16.44 



40 



MtthodeB: 



45 A 40 g (0,096 mole) d'un melange d'octyl D-galactoside uronates d'octyle en solution dans 200 ml de Tether 
dimethylique de I'ethylene glycol, on ajoute 3,84 g (0,096 mole) d'hydroxyde de sodium en solution dans 20 
ml d'eau et 0,2 ml d'hydroxyde de tetrapropytammonium. Apres 30 minutes d'agitation a 20 °C, on evapore le 
solvant sous pression reduite et le residu est repris avec 200 ml d'acetate d'ethyle. Le precipite forme est f iltre, 
lave a I'acetate d'ethyle (50 ml) puis seche. On obtient quant itativement le melange d'octyl D-galactoside uro- 

50 natee de sodium correspondant 



13) Exemplen° 13 



Preparation du dodecyl 0-D-galactofuranoside uronate de sodium 

55 

(I/R1 : dodecyle et R2 = sodium) 

A une solution de 100 g (0,19 mole) de dodecyl 0-D-galactofuranoside uronate de dodecyl dans 500 ml 
d'ethanol absolu est ajoutee une solution de 7,6 (0,19 mole) d'hydroxyde de sodium dans 20 ml d'eau. Apres 
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1 H 30 minutes d'agitation a 30 °C, filtration, lavage du precipite avec de I'ethanol absolu (50 ml x 4) a 40 °C, 
s6chage, on obtient avec un ren dement toujours sup6rieur a 95 % le dod6cyl p-D-galactofuranoside uronate 
de sodium, dont les caracteristiques physico-chimiques sont donnees ci-apres : 



RM ,3 C dans D 2 0 : les dlplacements chimiques sont exprimfc en ppm 





C-1 


C-2 


C-3 


C-4 


C-5 


C-6 


-0-CH2 


-(CH2)n- 


-CH2-CH3- 


(3-furanose 


110,50 


83.82 


79,76 


87,26 


71,05 


180,59 


74,33 


54,83 
32,85 
28,86 
25,40 


16,45 



14) Exemple n° 14 

Preparation de I'acide ethyl (P-D-galactofuranoside) uronique 

50 g (0,2 mole) d'ethyl (P-D-galactofuranoside) uronate de sodium prepare selon I'exemple n° 10, sont so- 
lubiiises dans I'eau (solution a 10 %). 

Apres passage sur une colonne contenant 300 ml de r£sine IR 120 H\ concentration sous vide on r£cup£re 
i'acide ethyl (P-D-galactofuranoside) uronique, dont les caracteristiques physico-chimiques sont donnees ci- 
apres : 
j 

RMN »C dans D 2 0 : 



DEPLACEMENTS CHIMIQUES (ppm) en »C DANS D 2 0 





C-1 


C-2 


C-3 


C-4 


C-5 


C-6 


-0-£H2 


-£H3 


p* furainose 


109.90 


83.57 


78.70 


86.07 


72.93 


177,91 


66.90 


17.09 



15) Exemple n° 15 

Preparation de I'acide ethyl (p-D-galactopyranoside) uronique 

100 g (0,4 mole d'ethyl (p-D-galactopyranoside) uronate de sodium prepare selon Texemple n° 10 est so- 
Iubilis6 dans I'eau (solution a 20 %). Apres addition d'acide sulfurique jusqu'a pH = 2, concentration sous vide, 
et precipitation selective des sels dans I'acetone, on r6cupere avec 90 % de rendement (80 grammes) I'acide 
ethyl (p-D-galactopyranoside) uronique. Ses caracteristiques physico-chimiques sont donnees ci-apres: 
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RMN"C dans D 2 0 : 





CI 


C2 


C3 


C4 


C5 


C6 


OCH 2 


•CH 3 


(J-pyranosc 


104,61 


72,76 


74,95 


72,23 


76.61 


174,66 


67.01 


16,95 



16) Exemple n° 16 

Preparation de I'acide hexyl (a-D-galactopyranoside) uronique 

100 g (0,33 mole) hexyl (a-D-galactopyranoside) uronate de sodium prepare selon I'exemple 11 sont so- 
lubilises dans I'eau (solution a 15 %). Apres acidification a pH = 2, concentration sous vide et precipitation 
selective des sets dans I'acetone, on recupere avec 95 % de rendement (87,7 g) I'acide hexyl (a-D-galacto- 
pyranoside) uronique dont les caracteristiques physico-chimiques sont indiquees ci-apres : 



DEPLACEMENTS CH1MIQUES (ppm) EN "C DANS D 2 0 





C-l 


C-2 


C-3 


C-4 


C-5 


C-6 


-(CH 2 )- 


(CH 2 )n 


-CH 2 -CH 3 


(apyranosc) 


101,20 


70.35 


71,79 


72,97 


73,36 


175,74 


71,23 


34,01 
31,69 
28.08 
24,93 


16,25 



17) Exemple n° 17 

Preparation de I'acide octyl (a-D-galactopyranoside) uronique 

50 g (0,15 mole) d'octyl (a-D-galactopyranoside) uronate de sodium prepare selon I'exemple 12 sont so- 
lubilises dans I'eau (solution a 30 %). Apres passage sur 400 ml d'une resine cationique de type IR 120 H+, 
concentration sous vide, on recupere quantitathvement I'acide (a-D-galactopyranoside) uronique sous forme 
d'une gomme dont les caracteristiques physico-chimiques sont indiquees ci-apres : 



DEPLACEMENTS CHIMIQUES (ppm) cn 13 C dans D 2 0 





C-l 


C-2 


C-3 


C-4 


C-5 


C-6 




(CH 2 )„ . 


.CH 2 -£H 3 


(apyranost) 


10U4 


70,23 


71,57 


72,72 


72,95 


174,63 


71,24 


3iio 

34,32 
25,00 
28,47 


16,22 



18) Exemple n° 18 

Preparation de I'acide n-decyi (0-D-galactofuranoside) uronique 

A 240 mg (0,51 mmoles) de n-decyl(fJ-D-galactofuranoside) uronate de n-decyle solubilises dans 5 ml de 
THF, on ajoute 20 ml de soude 2,5 N et on laisse evoluer a temperature ambiante pendant 3 heures. On ajoute 
30 ml d'ether ethylique, puis apres decantation la phase aqueuse est lavee avec 30 ml d'ether ethytique. La 
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phase aqueuse est acidif iee par MCI 50 %, a 0 °C, jusqu'a pH = 2, puis extraite trois fois avec 30 ml d'acetate 
d'6thyle. Les phases organiques sont rassemblees, lavees avec 30 ml d'eau, sechees sur sulfate de magne- 
sium (2 g) et evaporees. On obtient alors 140 mg d'acide n-decyl-(fVD-galactofuranoside) uronique (82 % de 
rendement) qui se presente sous la forme d'une gomme. 

* Rf = 0,67 (dichloromethane/methanol - 1/1 - v/v) 

* RMN ^dans CD 3 OD 



Cl 


C2 


C3 


C4 


C5 


C6 


-CH2-O- 


-CH 3 


-(£H 2 >g-£H 3 - 


110.12 


83.96 


78.76 


85.66 


71.09 


167.16 


69.76 


15.21 


24.42:27.97; 
3U5;3U8: 
31.46:33.77; 



19) Exemple n° 19 

Preparation de I'acide n-d6cyl (a-D-galactopyranoside) uronique 

Le protocole effectue sur 360 mg (0,76 mmoie de substrat est analogue a celui decrit dans I'exemple n° 
16, mais en utilisant a la place de I'acetate d'ethyle un melange acetate d'ethyle/n butanol (1/1-v/v), lors des 
dernieres extractions. 

On obtient 230 mg (90 % de rendement) de I'acide n decyl (a-D-galactopyranoside) uronique, qui se pre- 
sente sous la forme de cristaux blancs et dont les caracteristiques physico-chimiques sont indiqu6s ci-apres : 
Rf : 0,22 (dichlorom6thane/m6thanol - 1/1-v/v) 
RMN «c dans CD 3 OD 



Cl 


C2 


C3 


C4 


C5 


C6 


-CH r O- 


-CH 3 


-Oa)rCHs- 


101.24 


70.28 


71.69 


72,45 


173,21 


70,58 


15.21 


2437:27,91; 
31,1 1:3 U2; 
31.39:33.71; 



20) Exemple n° 20 

Preparation de I'acide n-d6cyl (p-D-ga!actopyranoside) uronique: 

La preparation, a partir de 140 mg (0,29 mmoles) de n-decyl-p-D galactopyranoside uronate de n-decyl, 
et selon le protocole operatoire d6critdans I'exemple n° 19, de I'acide n-decyl(0-D-<jalactopyranoside) uroni- 
que, se fait avec un rendement de 85 % (82 mg); il se presente sous la forme d'une poudre blanche dont le 
resume des caracteristiques physico-chimiques sont indiquees ci-apres : 

Rf : 0,38 (dichloromethane/m6thanol - 1/1-v/v) 

RMN «C dans CD 3 OD 
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Cl 


a 


C3 


C4 


C5 


C6 


-(£H 2) -0- 


-CH 3 


-(£H 2 )8-CH 3 - 


10533 


72.72 


75,26 


72,12 


76,07 


172.75 


71.90 


15.18 


24.45:27.81: 
31.17:31,36; 
31,41:31,46; 
33.77; 



EXEMPLE N°21 : 

Pouvoir moussant d'alkyt galactoside uronates de sodium selon I'invention (norme NFT 73404). 
15 Composes I/R1 = octyl, decyl, dod6cyi, tetrad6cyl, hexad6cyl. 
R2 est le sodium. 
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Monoalkylsgalacturonates " 

Fc^voir moussar.l Norme NF 7 734 C4- 25 'C 
6K) 1 




Coricer.:r«ticn(Vt g 'c) 



VOLUME DE MOUSSE 
EN FONCTION DE LA CONCENTRATION 





Concentration 


C8 


C10 


C12 


C14 


Cl<> 




(8/1) 


(ml) 


(ml) 


(ml) 


(ml) 


(ml) 


1 


0,1 


0 


SO 


280 


270 


120 


2 


0,25 


0 


290 


450 


360 


200 


3 


0,5 


20 


370 


500 


400 


240 


4 


1 


100 


4S0 


520 


400 


270 



EXEMPLE COMPARATIF N° 22 : 

Comparison du pouvoir moussant de dhf ferents tensio-actifs connus et du dodecyl galactoside uronate de 
dium - I/R1 = dodecyle et R2 est le sodium (norme NFT 73404). 
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Differents tensioactifs 



.3 
© 

10 

o 
E 

o 

i 



Pctvoir moussant 



600 



Norme NFT73404 - 25 e C 




200 



o- SDBS 
SDS 

■* LES 
C12 





Concentration 
isA) 


SDBS 


SDS 


LES 


C12 


1 


0,1 


380 


380 


380 


280 


2 


0,25 


400 


410 


420 


450 


3 


0,5 


420 


430 


440 


500 


4 


1 


440 


450 


450 


520 



Les concentrations sont exprim6es en g/l. Les volumes de mousse en ml. 
EXEMPLE COMPARATIF N° 23 : 

Comparaison du pouvoir moussant d'une solution a 1 % d'alkyl galactoside uronate de sodium selon {'invention 
(I/R1 = octyl, decyl, dodecyl, tetradecyl, hexadecyl et R2 est le sodium) et des produits de reference (norme 
NFT 7340 - 25°C - volume initial de mousse). 
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Vol (ml* 


1 


C8 


100 


2 


CIO 


480 


3 


C12 


520 


4 


C14 


400 


5 


C16 


270 


6 


0 


0 


7 


SDBS 


440 


8 


SDS 


450 


9 


LES 


450 



EXEMPLE N°24 : 

Etude de la stabilite de la mousse des alkyl galactoside uronates de sodium selon {'invention (I/R1 = octyl, decyl , 
dodecyl, tetradecyl, hexadecyl, et R2 est le sodium). Norme NFT 73404. 
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10 



15 



20 



25 



3 
O 

£ 
o 

■o 
o 
E 
o 

I 



Tensioadils a 1% 



Stability de la mousse 

NormeNFT 73407 -2S'C 



600 n 




-o- C8 
C10 
C12 
C14 
C16 



30 



35 



AO 



45 



Temps 
(mn) 



C8 
(ml) 



C10 
(ml) 



C12 
(ml) 



C14 
(ml) 



C16 
(ml) 



1 
2 
3 
4 
5 
6 
7 



0 
1 
2 
5 

10 
15 
20 



90 
70 
50 
50 
40 
30 



480 
460 
450 
440 
430 
400 
380 



■310" 
510 
510 

500 
490 
480 
460 



W 
390 
380 
370 
360 
350 
340 



170 

260 
250 
240 

250 
220 



EXEMPLE COMPARAT1F N° 25 : 

50 

Etude comparative de la stabilite de la mousse d'alkyl galactoside uronates de sodium selon I'inventlon (I/R1 
= decyl, docecyl, tetradecyl, et R2 est le sodium) et de tensio-actifs connus. 
Norme NFT 73404. 
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Temps 


SDBS 


SDS 


LES 


CIO 


C12 




(mn) 


(ml) 


(ml) 


(ml) 


(ml) 


(ml) 


1 


0 


440 


450 


450 


480 


520 


2 


1 


430 


430 


430 


460 


510 


3 


2 


420 


420 


420 


450 


510 


4 


5 


410 


400 


400 


440 


500 


5 ; 


10 


400 


390 


390 


430 


490 


6 


15 


390 


380 


380 


400 


480 


7 


20 


380 


360 


370 


380 


460 



45 



EXEMPLE N°26 

Mesure de I'absorption des solutions a 1 % d 'alky I galactoside uronates de sodium selon {'invention. 
so Composes I/R1 = octyl, decyl, dodecyl, tetradecyt, hexadecyl et R2 est le sodium. 
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Absorption sur lissu normalis* 




7emp» (»tcdndt) 





Temps 
(mn) 


C8 
1 % 


ClO 
1 % 


Cl2 
1% 


C14 

1 % 


C16 
1 % 


1 


0 


0 


0 


0 


0 


0 


2 


10 


0.15 


0,2 


0,09 


0,025 


0,01 


3 


20 


0,19 


0,27 


0,11 


0,045 


0,015 


4 


30 


0.215 


0,3 


0,13 


0,055 


0,018 ! 


5 


40 


0,24 


0,32 


0,14 


0,06 


0,02 


6 


50 


0.25 


0,33 


0,155 


0,07 


0,025 


7 


60 


0.265 


0,335 


0,165 


0,075 


0,025 


8 


80 


0,29 


0,34 


0.18 


0,08 


0,03 


9 


100 ! 


0,31 


0,35 


0,19 


0,085 


0,03 


10 


120 


0,315 


0,355 


0,195 


0,09 


0,035 


11 


140 


0,325 


0,36 


0,2 


0,092 


0,035 


12 


160 


0,335 


0,363 


0,205 


0,095 


0,04 


13 


180 


0,345 


0,365 


0,205 


0,097 


0,04 


* 4 


200 


0,35 


0,37 


0,21 


0,1 


0,045 


15 


240 


0,355 


0,375 


0,215 


0,11 


0,048 


16 


280 


0,355 


0,38 


0,22 


0,115 


0,05 


17 


320 


0,355 


0,385 


0,222 


0.125 


0,052 


18 


360 


0,355 


0,39 


0,222 


0,13 


0,055 


19 


400 


0.355 


0,395 


0,225 


0.14 


0,055 


20 


440 


0,36 


0,4 


0,23 


0.145 


0,055 


21 


480 


0.36 


0,41 


0,23 


0.15 


0,055 


22 


520 


0.36 


0,415 


0,23 


0.155 


0,055 


23 


560 


0.36 


0,42 


0.235 


0.165 


0.055 


24 


600 


0.36 


0.425 


0.235 


0.17 


0.055 



EXEMPLE COMPARAHF N°27 : 

Mesure comparative de Pabsorption de solutions a 1 % de tensio-actifs connus et du decyl galactoside uronate 
de decyl (compose I) R1 = decyl et R2 est le sodium. 
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Absorption sur lissu normalise 



Ttnsioftciits * y% ItmMtn KRUSS • ««C 




7«mpi {*) 





Temps 


ClO 


APG 


SDBS 


LES 


SDS 




(.rati) 


fe) 


(2) 


Ce) 


fe) 


(?) 


1 


0 


0 


0 


0 


0 


0 


2 


10 


0,2 


0,265 


0,23 


0,18 


0,2 


3 


20 


0,27 


0,35 


0,3 


0,225 


0,24 


4 


30 


0,3 


0,38 


0,34 


0,25 


0,26 


5 


40 


0,32 


0,38 


0,36 


0,28 


0,27 


6 


50 


0,33 


0,38 


! 0,37 


0,3 


0,275 


7 


60 


0,335 


0,385 


0,375 


0,305 


0,28 


8 


80 


0,34 


0,385 


0,375 


0,335 


0,285 


9 


100 


0.35 


0,385 


0,38 


0,34 


0,29 


10 


120 


0,355 


0.385 


0,38 


0,355 


0,295 


11 


140 


0,36 


6,39 


0,385 


0,36 


0,3 


12 


160 


0,363 


0.39 


0,385 


0,36 


0,305 


13 


180 


0,365 


0,39 


0,385 


0.36 


0,31 


14 


200 


0,37 


0,59 


0,385 


0,36 


0,315 


15 


240 


0,375 


0.395 


0,39 


0,365 


0,315 


16 


280 


0,38 


0.395 


0,39 


0,365 


0,32 


17 


320 


0,385 


0,395 


0,39 


0,365 


0.325 


18 


360 


0,39 


0,395 


0,395 


0,365 


0,33 


19 


400 


0,395 


0,395 


0,395 


0,365 


0,335 


20 


440 


0,4 


0,395 


0,395 


0,365 


0,338 


21 


4S0 


0.41 ; 


0,395 


0,395 


0,365 


0.34 


22 


520 


0,415 


0.395 


0,395 


0,365 


0,345 


23 


560 


0,42 


0.395 


0,395 


0,365 


0.347 


24 


600 


0.425 


0.395 


0.395 


0.565 


0.35 



EXEMPLE N°28 : 

Mesures de Tangle de mouillage, sur du polyethylene, de solutions a 1 % d'alkyl galactoskte uronates selon 
I'invention (compose I). 

R 1 = decyt, dodecyl, tetradecyl, hexadecyl, octadecyl et R2 est le sodium. 
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Tensiometre KRUSS - 25°C. 
EXEMPLE COMPARATIF N°29 : 

Mesures comparatives de I'angle de mouillage de solution a 1 % de decyl galactoside uronate de sodium 
(compose I / R1 = decyl et R2 est le sodium) et de tensio-actifs connus. 



Tensio-actifs (1 %) 


Angle de contact ( c ) 


CaGO 


4 


GAC12 


20 


GAC14 


55 


GAG 6 


60 


GAG 8 


68 


SDBS 


22 


SDS 


60 


LES 


62 



EXEMPLE N°30 : 

Mesure de tensions superf icielies de solutions a 1 % d'alkyl galactoside uronate de sodium selon I'invention 
(compose I / R1 = octyl, decyl, dodecyl, tetradecyl, hexadecyl, octadecyl et R2 est le sodium). 

EXEMPLE COMPARATIF N°31 : 

Mesures comparatives des tensions superf icielies d'une solution a 1 % d'octyl galactoside uronate de sodium 
(I / R1 = octyl et R2 est ie sodium) et de solutions de tensio-actifs connus. 



Tensio-actifs (1 %) 


7(mNAn) 


GAC8 


23 


GAGO 


23 


GAG 2 


30 


GAG4 


33 


GAG 6 


40 


GAG 8 


44 


APG 


26 


SDBS 


30 


SDS 


35 


LES 


35 



EXEMPLE N°32 : 

Concentrations micellaires critiques des alkyls galactosides uronates de sodium selon I'invention (compose 
I/R1 = octyl, decyl, dod6cyl, tetradecyl, hexadecyl, octadecyl et R2 est le sodium). 
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CMC. en fonction du nombre de carbone 
de lachaine alkyl 

100 q 



10 



* 10: 
***** 

6 



25 



,1 T • I ■ 1 i 1 • I 1 i ■ i 

S S *.0 12 14 15 18 20 

Nombre de C 

30 



Nombre dc C 


C.M.C. (g/1) 


8 


11 


10 


6 


12 


3 


14 


1.2 


16 


0,7 


18 


0.3 



45 



50 
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EXEMPLES N°33A35: 



FORMULAS DET FRCENTCS EN PQUDRE 





33 


34 


35 


Lauryl benzene sulfonate 


2 


0 


5 


Decyl D-galactoside uronaie de sodium 


10 


20 


10 


a-olcfinc sulfonate 


0 


10 


0 


Dodecyl D-galncioside uronate dc sodium 


0 


o • 


10 


Octyl D-galactoside uronaie d'octyle 


4 


4 


0 


Decyl D-galactoside uronate de decyle 


0 


4 


0 


Dodecyl D-galactoside uronate de dodfryle 


0 


0 


2 


Cocoyl poly (ethylene glycol) ether 


2 


2 


10 


Huile silicone 


2 


2 


0.2 


Zeolite «| A 


25 


20 


25 


Carbonate dc sodium 


8 


15 


10 


Nitrilotriacctatc de sodium 


3 


1 


1 


Citrate dc sodium 


1 


0 


0 


Argile 


0 


4 


3 


Perborate de sodium 


20 


4 


3 


Tctraacc'iyl ethylene diamine 


1 


0 


0 


Tetraacetate Ethylene diamine 


0,5 


0 


0 


Sel dc sodium de carboxymcthyl cellulose 


1 


2 


0.3 


Enzymes 


0,5 


0,4 


1 


Azurants optiques 


0,2 


0.5 


0.1 


Silicate de sodium 


4 


10 


10 


Parfums 


qs 


qs 


qs 


Eau 


balance 


balance 


balance 
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EXEMPLES N° 36 A 38: 



FORMI3LES DETERGENTTES LIOUIDES 





36 


37 


38 


Alky] benzene sulfonate 


5 


0 


5 


Savons 


10 


0 


15 


Ether sulfate d'alcools gras 


0 


2 


5 


Dodecyl D-galactoside uronate de sodium 


0 


20 • 


5 


Dfcyl D-galactoside uronate de sodium 


10 


0 


10 


Ether d'alkyl poly (ethylene glycol) 


10 


0 


0 


Decyl D-galactoside uronate de decy'e 


5 


10 


0 


Chlorure de dimdthylammonium 


0 


0 


4 


Alkanolamide d'acidc gras 


1 


0 


0 


Proteases 


0,5 


0,5 


0 


Citrate de sodium 


2 


4 


5 


Zeolites 


0 


20 


0 


Silicate de sodium 


1 


0 


0 


Ethanol / propylene glycol 


10 


8 


13 


Polycarboxylates 


0 


2 


5 


Azurants optiques 


qs 


qs 


qs 


Stabilisants (mono ethanolamide) 


3 


0 


3 


Parfums 


qs 


qs 1 


qs 


Colorants 


qs 


qs 


qs 


Eau 


42,5 


30 


28 
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EXEMPLES N° 39 A 42 : 



FORMULATION* ? nFIJOUTDFS VAISSFLLE 





39 


40 


41 


42 


Decyl D-galactoside uronatc de sodium 


0 


0 


• 0 ; 


10 


Dod&yl D-galactosidc uronatc de sodium , 


20 


20 


10 


10 


Ocryl D-galactoside uronatc d'ocryle 


0 


0 


5 


0 


Monoe'thanolamide d'acide gras ethoxylf 


5 


5 


5 


0 


Lauryl diethanolamide 


0 


0 


3 


10 


Lauryl sulfate de sodium polyoxydthylene 


0 


0 


10 


0 


Chlorurc de sodium 


3 


3 


0 


0 


Acr>'late de sodium 


0,2 


0 


0 


0 


EDTA 


0 


0,3 


0 


0 


Ethanol 


0 


0 


0 


3 


Propylene glycol 


0 


0 


0,2 


0 


Oxyde d'amine 


0 


0 


1 


0 


Parfums 


qs 


qs 


qs 


qs 


Colorants 


qs 


qs 


qs 


13 


Conservatcurs 


0,5 


0,5 


qs 


qs 


Eau 


qsplOO 


qsp 100 


qsp 100 


qsp 100 
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EXEMPLESN°43A46: 



5 

EXEMPLES N° 43 A 46 : 

FOBM17LATIOXS DE SAVONS LIQUIDES DOUX 



15 







43 


44 


45 


46 


20 


Octyl D-galactoside uronate d'octyl 


0 


5 


0 


0 




Decyl D-galactoside uronate de sodium 


10 


5 


0 


0 




Dodecyl D-galacioside uronate de sodium 


0 


0 


0 


10 


25 


Tetraddcyl D-galactoside uronate de sodium 


0 


0 


15 


0 


Dodecyl D-galactoside uronate de dod&yle 


0 


2 


0 


0 




Ticradecyl D-galactoside uronate de tetradecyle 


0 


0 


0 


3 




Lauiyl sulfate de sodium 


0 


5 


0 


0 


30 


Cocoyl iseihionate de sodium 


5 


0 


0 


0 




Sel de sodium d'alkyl peptide 


0 


0 


0 


3 




Cocoarradopropyl betaine 


5 


0 


5 


0 




Hydrolysat proteine de ble 


0 


0 


2 


0 


35 


Propylene glycol 


0 


0 


0 


4 




Chlorure de sodium 


3 


2 


2 


0 




E.D.T.A. 


0,3 


0,3 


0,3 


0,3 


40 


Alcool c^tylique 


0 


0 


0 


3 


Huile min^rale lourde 


0 


0 


0 


15 




Cocoamidodiethanolamide 


5 


0 


5 


0 




Hydroxymeihyl cellulose 


0 


0 


0 


0,5 


45 


Conservateurs 


qs 


qs 


qs 


qs 


Disinfectants 


0 


0 


0 


0,2 




Parfums 


qs 


qs 


qs 


qs 




Eau 


qsp 100 


qsp 100 


qsp 100 


qsp 100 


50 
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EXEMPLES N°47A50: 



FORMULATIONS DE SHAMPQQINGS 





47 


48 


49 


50 


Dodecv] D-salacto^ide uronate de sodium 


o 


o 


10 


o 


Tetradecyl D-galactoside uronaie de sodium 


10 


10 


5 


5 


Lauryl ether sulfosuccinate de disodium 


0 


5 


0 


0 


Cocoamidopropy] Wtaine 4 30 % 


5 


10 


10 


5 


Diethanclamide d'aride gras de copra] 


0 


0 


0 


5 


Hydrolysat prolines de bl£ 


0 


0 


0 


2 


Ociadecyl polyethylene glycol 


10 


0 


0 


0 


Trtethylene glycol [ 


1 


2 


0 


0 


Chlonire de sodium 


0 


1,5 


1.5 


2 


Conservatoire 


0,5 


0,4 


0,4 


0.4 


E.D.T.A. 


0,3 


0,3 


0,3 


0,3 


Parfums 


qs 


qs 


qs 


qs 


Eau 


qsp 100 


qsp 100 


qsp 100 


qsp 100 
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EXEMPLESN°51 A 52: 

FORMULATIONS DE BAINS MfllJSSANTS 





5] 


52 


Dodccvl D- |T :il:iciovlH^ nmn:tir Hi* <Aitiimi 






Hexadccvl D- n a!acioside uronatc de sodium 


1 % A 


n 

V 


Cocovl moncv*ihanftl*imiri£ 




J 


Lauryl amido propyl bctainc 


2 


o 


Lauryl amido dimethyl betaine 


0 


2 i 


Tri^lhvlrnp nlvrol 




n 


lluilcd'amande douce 


6 


5 


Launitc do sorbian cihoxylc 


2 


2 


Diolcaic dc propylene glycol cihoxylc 


0 


2 


Lauryl myrisiyl a 30 E 


2 


0 


E.D.T.A. 


0,3 . 


0,3 


Chlorurc dc sodium 


2 


qs 


Acrylaic d'oleyle 


0 


2 


Conscrvaicur 


0,5 


qs 


Hcxadtfcanol 


1 


l 


Parfums 




qs 


Eau ! 


qsp 100 


qsp 100 
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EXEMPLES N°53A54: 

FORMULATIONS DE GEL DOUCHE 





53 


54 


Decyl D-galactoside uronaic de sodium 


25 


0 


TetTaddcy) D-galactoside uronate de sodium 


0 


15 


Hexadecyl D-galactosidc uronate de sodium 


0 


1 


Dioleate de propylene glycol &hoxyl£ 


2 


0 


Lauryl amidopropyl betaine 


2 


0 


Gel acrylique 


0 


0,2 


E.D.T.A. 


0,3 


0,3 


Chlorure de sodium 


2 


0 


Agents naaants 


0 


5 


Parfums 


0,2 


0 


Q>nser\'ateurs 


0,5 


0,5 


Eau 


qsp 100 


qsp 100 



Revendications 

1- Deriv6 de I'acide galacturonique de formuie : 




(I) 



R1 etant aikyle lineaire ou ramif ie ayant de 2 a 22 atomes de carbone, 
R etant CH-CH(0H)-CO2R2 

ou-CH-(OH)-CH-C02R2. don* carbone portant le groupe hydroxyle est reli6 a Tatome d'oxygene en- 
docy clique. 

R2 etant I'hydrogene, R1 f un atome de metal alcalin, de metal alcalino-terreux, un groupe ammonium 
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quaternaire de formule 

5 N R4 

R6 

10 dans laquelie chacun de R3 £ R6 est ind6pendamment des autres Phydrog&ne, alkyle ayant de 1 & 6 atomes 
de carbone, ou hydroxyalkyle ayant de 1 £ 6 atomes de carbone. 

2- D6riv6 suivant la revendication 1 caract6ris6 en ce que R1 est alkyle ayant de 8 k 1 4 atomes de carbone. 

3- D6riv6 suivant la revendication 2 caract6ris6 en ce que R1 est d6cyle. 

4- D6riv6 suivant la revendication 1 , caract£ris6 en ce que R1 est alkyle ayant de 14 d 22 atomes de car- 
15 bone. 

5- Proc6d6 de preparation de d6riv6s de I'acide galacturonique de formule: 
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(I) 



R1 6tant alkyle Iin6aire ou ramif i6 ayant de 2 d 22 atomes de carbone, 
R 6tant CH-CH(OH)-C0 2 R2 ou 
30 -CH(OH)-CH-C02R2 dont le carbone portant le groupe hydroxyle est reli6 & I'atome d'oxygfcne endocy- 

dique, 

R2 6tant rhydrogfcne, R1, un atome de m6tal alcalin, de m6ta! alcalino-terreux, un groupe ammonium 
quaternaire de formule 



• K — R* 
R6 



dans laquelie chacun de R3 3 R6 est ind6pendamment des autres rhydrogfcne, alkyle ayant de 1 d 6 atomes 
de carbone, ou hydroxyalkyle ayant de 1 & 6 atomes de carbone, caracterise en ce qu'il consiste pour obtenir 
les d6riv6s (I) dans lesquels R2 est R1, & faire r6agir un alcool de formule R10H sur I'acide galacturonique 
45 de formule: 



50 




I 



H OH 

55 R 6tant CH-CH(OH)-C0 2 H ou 

-CH(OH)-CH-C0 2 H dont le carbone portant le groupe hydroxyle est relie d I'atome d'oxygene endocyclique 
pour obtenir un melange d'alkylgalactoskJe uronates d'alkyie de formule 
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30 



OH H .-^ 

C c' 

I I 
H OH 



;o dans laquelle R2 est R1 et R a ies deux significations indiquees et a separer chaque alkylgatactoside uronate 
d'alkyle du melange, pour obtenir Ies derives (I) dans lesquels R2 est un metal alcalin, un metal alcalino-terreux 
ou un groupe ammonium quaternaire, a salifier un derive de for mule (la) par une base de formule Me(OH)x 
dans laquelle Me est un metal alcalin, un metal alcalino-terreux ou 



15 

R3 

N R4 

*R5 

20 M 



x etant la valence du metal ou etant egal a 1 quand Me est 



25 .R3 

— \ — RJ 



^ R5 
R6 



et pour obtenir Ies derives (I) dans lesquels R2 est Thydrogene, a acidif ier Ies derives (I) dans lesquels R2 est 
un metal ou un groupe ammonium quaternaire par un acide. 

6. ^utilisation d'un derive tel que def ini aux revendications 1 a 5 comme agent tensio-actif. 
35 7. L'utilisation d'un derive tel que def ini aux revendications 1 a 6comme detergent. 

8. L'utilisation selon la revendication 7 caracterise en ce que R1 est alkyle ayant de 8 a 14 atomes de car- 
bone. 

9. L'utilisation d'un derive tel que def ini aux revendications 1 a 6 en cosmetologie. 
40 Revendications pour i'Etat contractant suivant : ES 

1. Procede de preparation de derives de I'acide galacturonique de formule: 
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H OH 



R1 etant alkyle lineaire ou ramrf ie ayant de 2 a 22 atomes de carbone, 
R etant CH-CH(0H)-CO 2 R 2 ou 
55 -CH(OH)-CH-C0 2 R 2 dont le carbone portant le groupe hydroxyle est relie a I'atome d'oxygene en- 

docyclique, 

R2 etant I'hydrogene, R1 , un atome de metal alcalin, de metal alcalino-terreux, un groupe ammo- 
nium quaternaire de formule 
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• N R-» 

R6 



dans laquelle chacun de R3 a R6 est independamment des autres I'hydrogene, alkyle ayant de 1 a 6 ato- 
nies de carbone, ou hydroxyalkyle ayant de 1 a 6 atomes de carbone, caracterise en ce qu'il consiste pour 
10 obtenir les derives (I) dans lesquels R2 est R1, a faire reagir un alcool de formule R10H sur I'acide ga- 

lacturonique de formule : 



15 




R etant CH-CH(OH)-C0 2 H ou 

-CH(OH)-CH-C0 2 H dont le carbone portant le groupe hydroxyle est relie a ratome d'oxygene endocydi- 
que pour obtenir un melange d'alkylgalactoside uronates d'alkyle de formule 



OH 
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dans laquelle R2 est R1 et R a les deux significations indiquees et a separer chaque alkylgalactoside uro- 
nate d'alkyle du melange, pour obtenir les derives (I) dans lesquels R2 est un metal alcalin, un metal al- 
calino-terreux ou un groupe ammonium quaternaire, a salifier un derive de formule (la) par une base de 
formule Me(OH)x dans laquelle Me est un metal alcalin, un metal alcalino-terreux ou 

■ » 

N R J 

R6 

x etant la valence du metal ou etant egal a 1 quand Me est 

et pour obtenir les derives (I) dans lesquels R2 est I'hydrogene, a acidif ier les derives (I) dans lesquels 
R2 est un m6tal ou un groupe ammonium quaternaire par un acide. 
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2. Proc6d6 suivant la revendication 1 caracteris6 en ce que R1 est alkyle ayant de 8 a 14 atomes de carbone. 

3. Precede suivant la revendication 2 caracterise en ce que R1 est decyle. 

5 4. Proc6d6 suivant la revendication 1, caract6ris6 en ce que R1 est alkyle ayant de 14 a 22 atomes de car- 
bone. 

5. ^utilisation d'un derive tel que prepare aux revendications 1 a 4 comme agent tensio-actif. 

6. ^utilisation d'un derive tel que def ini aux revendications 1 a 6comme detergent 

10 

7. ^utilisation selon la revendication 7 caracteris6 en ce que R1 est alkyle ayant de 8 a 14 atomes de car- 
bone. 

8. L'utilisation d'un derive tel que def ini aux revendications 1 a 6 en cosmetologie. 
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